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JAMES HOPE 

(1801-1841) 



nttdinrd gieat eininmcc, and large graciice, at an age when most jyhysicians 
arc only hcginnxng to he heard of. His success was not oxoing to the patronage of any 
great man, nor to any of those fortunate accidents which have occasionally brought 
physicians suddenly into notice. He vas tndebted simply to his own talents, his active 
humanity, the weight of moral character, and the force of industry, for hts rapid 
elevation.’* 

' — Dr. Klein Grant, in Preface to 

Memoir of the late James Hope. 


HOPE was bom in Stockport in the county of Cheshire, England, on 
February 23, 1801. His father was a successful merchant and manufacturer and 
desired his son, James, to become a merchant. The young man was educated at 
the Macclesfield Grammar School, and at the age of eighteen, he decided to become a 
lawyer. In the year 1819 occurred the Manchester riots, culminating in the so-called 
Battle of Pcterloo on August 16, which so enraged the poet, Percy Bysshe Shelley, 
that in his "Mask of Anarchy, Written on the Occasion of the Murder at Man- 
chester," he excoriated England's foreign secretary of the time, Kohert Stewart 
Castlcreagh, in the lines; 


"I met Murder on the way — 

He had a mask like Castlereagh." 


In 1822, when Viscount Castlcreagh cut his throat, Lord Byron wrote: 


‘ ‘So He has cut his throat at last! — ^He! Who? 

The man who cut his country’s long ago." 

Young Hope enlisted in, and spent about a year with, the Yeomanry Lancers, a body 
of men raised to cope with the disturbance. When he subsequently returned home, 
his father suggested that he become a physician. Hope did not like this idea, hut 
decided to give medicine a trial provided, after he became a physician, he should he 
allowed to practice in London. 

In 1820, after a period spent at Oxford, Hope began the study of medicine at 
Edinburgh. The next year he was asked by Dr. James Bardesley of Manchester to 
join the Royal Medical Society of Edinburgh. At a meeting of this society he pre- 
sented a paper on the heart, and it was so well received that he decided to write a 
work on diseases of the heart. 

In 1821, Hope was elected house physician to the Edinburgh Royal Infirmary, and 
In 1825 became house surgeon to this institution. Later, that same year, he received 
the degree of Doctor of Medicine from the University of Edinburgh. He chose as his 
dissertation subject "Aneurism of the Aorta." In his thesis (1825) he proved that it 
was possible to diagnose aneurysms of the aorta during the life of the patient which, 
according to Laennec, was not possible. 

Hope, feeling that it would better qualify him for the practice of medicine, went 
to London to study surgery at St. Bartholomew’s Hospital, in 1826. In the spring of 
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A TREATISE ON THE DISEASES OF THE HEART 
AND GREAT VESSELS* 

By 

]. HOPE, M.D., F.R.S. 

Of SL George^s Hospital; formerly Senior Physician to the St. Marylebone Infirmary; 
ICxtraordinary Member, and formerly President, of the Boyal 
Medical Society of Edinburgh, etc. 

CARDIAC ASTHMA 1 

A mongst the diseases of the heart may be justly reckoned one of the 
, forms of the malady termed in common language asthma. This has 
been too much regarded as independent of disease of the heart. Long 
treatises have even been written upon it without ever mentioning disease of 
this organ as one of its causes. It is, therefore, necessary to notice the 
subject formally in this place, not only for the purpose of showing the mag- 
nitude of the error, but of making the reader acquainted with all the hab- 
itudes and aspects of a complaint, whicli is perliaps the most distressing in 
the whole catalogue of human maladies. 

It is established by the concurrent testimony of all moderns conversant 
with diseases of the heart, that these diseases, no less than those of tlie 
lungs, may constitute the organic causes of asthma. 

A tlieoretical consideration of the subject leads, in m3" opinion, to tlie 
same conclusion; for, on tracing asthma back to its source, we shall find 
that, whatever be its proximate cause in different cases, it is connected, in 
all, with the same ultimate circumstance; namel3", inadequate ox3"gcniza- 
tion of the blood, and the resulting want of breath, wJiich, through the ‘^in- 
cident excito-motoiy ” branches of tlie pneumogastric, excites the “reflex” 
action of the “true spinal” nerves on the muscles of respiration. For in- 
stance, inadequate ox3"genization of the blood results in all ordinaiy cases 
from one or more of three proximate causes : viz. 

A, Insufficient admission of air into the hronchial inhc.s and air- vesicles. 
B. hisiiffcient exposure of the hlood to the air admitted, hi consequence 
of a less pervious state of the mucous inemhrane than iialuraJ. 

0 . Ins\cfficic 7 it adtnission of hlood into the lungs. 

It will be found that, to one or more of tbase causes, all the varietic.s of 
d3’'spnooa and asthma are referable. 


•First English edition, 1S31, Wc reprint from the first American edition. Philadelphia. 
Haawell and Johnson, 1842. pp 376-381. — F. A- W.. 1940. 
tFrom Part III, Chap. IX. Section 5. 
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4, Diseases of the Heart. — Sometimes, from this cause, blood exists in 
the lungs in excess ; as is the case when the riglit ventricle is hypertrophous, 
or the left side of the heart obstructed ; or, still more, when these two af- 
fections co-exist; also when the circulation is merely accelerated, as by 
palpitation, running, or by slighter efforts in corpulent persons. Now, un- 
der all these circumstances, there is inadequate oxygenization of the blood ; 
or, in other words, there is an excess of venous blood in the lungs; first, 
because the quantity of blood admitted exceeds its due proportion to the 
air in the organ; secondly, because the engorgement of the mucous mem- 
brane on which the blood ramifies, constricts the bronchial passages, and 
prevents the free ingress of air, as proved by the feebleness of the respira- 
tory murmur. Hence, want of breath is a necessary consequence of an ex- 
cess of blood in the lungs. 

Sometimes blood does not enter the lungs in sufficient quantity, constitut- 
ing the third cause of inadequate oxygenization; and this may arise from 
the weakness of the right ventricle, from an obstruction in its mouth, or 
from increased resistance on the part of the lungs ; as, for instance, during 
sleep, when the respirative function is less active. Hence results the stimu- 
lus of want of breath, and dyspnoea. Gases exemplifying this will shortly 
be adduced : meanwhile it may be illustrated a simple physiological ex- 
periment, viz. by making and sustaining a full expiration. This is attended, 
not only with a deficiency of air, but also with a deficient influx of blood 
into the lungs, as is proved by the lividity of the face which ensues, by the 
elevation of the fontanel in infants ; liy the rise of blood in a tube inserted 
into the jugular vein; and lastly, by experiment; for I have demonstrated 
above, . . . that, on suspending artificial respiration in a rabbit, the heart 
instantly became gorged, of a black colour, and distended to nearly double 
its natural size — a phenomenon which renders it sufficiently manifest that, 
when the lungs are exhausted of air, the blood does not freely enter them. 
Now, the sensation of want of breath experienced on making a full expira- 
tion is familiar to every one, and it becomes intolerable if the expiration bo 
long sustained. 

5. Spasmodic constriction of the hronchial tubes is presumed to exist, 
first, because, according to the researcJies of Eeisseissen and others, the 
bronchial tubes are provided with muscular fibres, and all muscles are liable 
to spasm : secondly, because asthma is occasionally found to occur without 
any organic cause (so far at least, as our senses enable us to judge) suffi- 
cient to account for it: thirdly, because every form of organic disease above 
described, both of the lungs and the heart, may exist without causing 
dyspnoea of such intensity and of such a character as to constitute asthma 
properly so called. Thus, many have intense chronic bronchitis and profuse 
expectoration without any asthmatic dyspnoea ; and I have known a patient 
with a contraction of the mitral orifice to the size of a small pea, and like- 
wise with dilatation and softening of the heart and profuse expectoration, 
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pass through a period of ten years to her grave without ever experiencing 
a paroxysm of asthma, thougli a few steps across the room were sufficient 
to excite dyspnoea. (Mrs.— 1— n.) 

Hence, I apprehend that whatever be the organic cause of asthma, it re- 
quires for its production the superaddition of a state of the nervous system 
leading to spasmodic constriction of the bronchial tubes Mhy 
exhibit this state and others not, is one of the arcana of the sjstem 

but observation has shown that the slate is constitutional and often 

'"Admitting tlmt tlm spiismodk constriction of “'L 

toke pine., it is obvious timt it fill more or less close tl»c 'he 

ingress of air; and this closure, again, by preventing the fiee ‘P 
of S lungs ;vill impede the influx of blood. Whence there is a double 
cause for the inadequate oxygenizatioii of the blood, an consequen y, 
the production and maintenance of the asthmatic paroxysm _ _ ^ 

From all that has been said, we are now led to 
what is the essential difference between of asthma 

and that from disease of tl^^l-gs^ Putting asi e 
which, as not being attended with an> ^ . s ^ 

(though it is, notwithstanding, highly probable that ^ ^ 

Lgarled as mainly, if not 

any essential ultimately produce the same effect, and 

inadequate oxygenization of the bloo , ^ what may 

"t: ;”t« “rr:«on of asthma from dis- 

ease of tlie heart. . , ^ treater 

This variety comprises, according to ° !®lh7disease Some are of the 

proportion of the most ^ ^“nt experiences an equal degree of 

opinion that in other varieties P j gay that this is 

suffering during the . ^Thoim/the same words may suit for 

consistent with my own obseria . ° feeling and conviction is, 

,h. ddluctio,, ol .n .m.k of ;.S.Srrnd.nffoc.ti,c.S..y 

that I have never seen the patient suffer s«cli intense 

as in the variety from organic disease of the he ^ 

Until the discovery of T'lact that they were a 

deep obscurity of the “even at the present day, there 

:::?c:'cSr:rcrmS^^^ 
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perhaps any other, consists in ascribing asthma to a spasmodic or con- 
vulsive contraction of the external muscles of respiration, much dependent 
on habit. 

Now, the action of these muscles, so far from being morbid or dependent 
on habit, is a natural instinctive and salutary effort to prevent suffocation, 
the stimulus to which consists in an exaggeration of that which excites the 
muscles in ordinary respiration — namely, as above explained, the want of 
breath, resulting from inadequate oxygenization of the blood. Nothing is 
more common, for instance, than to see a patient with diseased heart, wdiile 
sleeping tranquilly, start up and begin to respire with violence. Here it is 
obvious that the necessity for violent respiration preceded the act; and the 
necessity depends on impeded transmission of blood through the heart and 
lungs ; for starting is invariably accompanied by palpitation, and preceded 
by frightful dreams, or some sensation of praecordial distress, indicating 
an obstructed circulation. I have frequently exahiined the heart and 
lungs by auscultation immediately before the supervention of a paroxysm 
of dyspnoea, and have always found that the heart began either to palpi- 
tate, or to act in that irregular, confused, and, as it were, struggling man- 
ner, which denotes its engorgement. I ^vas therefore enabled to tell the 
patient that difficulty of breathing was coming on, to which with some 
astonishment, he would reply in the affirmative, being himself fore^varned 
of the approaching accession by a feeling of anxiety and straitness in the 
praecordia. The fact is so universally true, that any one may satisfy him- 
self of it by entering an hospital and gently placing a patient with 
orthopnoea from disease of the heart, in a rather uneasy position, when 
the series of phenomena described will become manifest. 

Dr, Burrows communicated to me the particulars of a case, recently 
under his observation, in which the respiration %vas alternatelj^ violent and 
tranquil under the following circumstances. The patient dozed for a few 
minutes at a time, during which his complexion became livid, and his pulse 
more and more feeble, oppressed and irregular. He then started up, and, 
after a few violent wheezing respirations, relapsed into the same calm doze. 
In this case the mitral orifice wms contracted to the size of a pea. Now, there 
can be little doubt that as, during sleep, the stimulus of w'ant of breath is 
less felt, and the muscles of respiration are, consequently, less excited by 
it, — in simple language, as the respiration is more feeble during sleep, the 
lungs were not, in the present case, kept sufficiently expanded to admit of 
an adequate circulation through them : whence ensued engorgement of the 
heart and venous system of the body, ^vith insufficient arterialization of 
blood in the lungs, and the necessity for breathing resulting from it, which 
series of phenomena was relieved by the succeeding violent respirations. I 
have frequently observed this series of phenomena in a greater or less de- 
gree: occasionally even in coma. In another case, violent gasping and 
wheezing respiration, lasting from a few seconds to two or three minutes, 

[408 ] 



occurred at intervals of four or five minutes, during which the patient 
dozed, even though sitting erect on a stool and undergoing a stethoscopic 
examination; and this series of actions continued so long as the patient 
remained disposed to sleep in that situation. In another case of great 
dilatation and softening, the precise symptoms described by Dr. Burrows 
occurred for the last week of the patient life, whether he was awake or 
asleep, except when calmer sleep was procured by mild opiates. In a third 
case, a lady had, for several years, observed her husband’s respiration while 
he was in the horizontal position, but not in the raised position, to be as 
follows : — after ever>’ four or five respirations calmly performed, succeeded 
a pause of a few seconds; then he started with a ‘‘con^ialsive motion of all 
his limbs, and a heaving of the shoulders. ” She had watched this continue 
for hours together, but he was unconscious of it, and generally slept soundly 
without frightful dreams. His disease was sliglit hypertrophy’ and disease 
of the aorta. 

In all these cases, it is manifest that the action of the muscles of respira- 
tion was consecutive to the obstruction of the circulation, and that it was 
not dependent on any spasm of those muscles, but simply’ on the necessity 
for breathing, which instinctively excited them to a salutary’’ preservative 
effort. 

Asthma from disease of the lieart often imitates the characters of the 
other varieties; and this perhaps for a very simple reason, that the lungs 
are in much the same state as in those varieties. Thus, it is humid or 
Immoral, when there is permanent engorgement of the lungs, causing 
copious sero-mucous effusion into the aii*-passages, as in cases of contraction 
of the mitral valve. It is dr?/, when the engorgement is only temporary’, as 
in cases of pure Iiypcrtrophy’. It is coydinned, when there is a permanent 
obstruction to the circulation ; and any of the varieties may’ be convulsive, 
when the heart has sufficient power to palpitate violently'. The worst cases 
of convulsive asthma from disease of the heart are those of Iiypcrtrophy’ 
with dilatation and a valvular or aortic obstruction. 

We shall now examine the state of a patient labouring under severe 
asthma from disease of the heart, and then take a more strictly medical 
\iew of the nature and progress of the asthmatic paroxysm. 

The respiration, always short, becomes hurried and laborious on the 
slightest exertion or mental emotion. The effort of ascending a staircase is 
peculiarly distressing. The patient stops abruptly, grasps at the first ob- 
ject that presents itself, and fixing the upper extremities in order to afford a 
fulcrum for the muscles of respiration, gasps with an aspect of extreme 
distress. 

Incapable of lying dovna, he is seen for weeks, and even for months to- 
gether, either reclining in the semi-erect posture supported by pillows, 
or sitting with the trunk bent forwards and the elbows or fore-arms resting 
on the dravTX-up knees. The latter position he assumes when attacked by 
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a paroxysm of dyspnoea — ^sometimes, however, extending the arms against 
the bed on either side, to afford a firmer fulcrum for the muscles of respira- 
tion. With eyes widely expanded and starting, eye-brows raised, nostrils 
dilated, a ghastly and haggard countenance, and the head thrown back at 
every inspiration, he casts round a hurried, distracted look of horror, of 
anguish, and of supplication : now imploring, in plaintive moans, or quick, 
broken accents, and half-stifled voice, the assistance already often lavished 
in vain j now upbraiding the impotency of medicine ; and now, in an agony 
of despair, drooping his head on his chest, and muttering a fervent invoca- 
tion for death to put a period to his sufferings. For a few hours — ^perhaps 
only for a few minutes — ^he tastes an interval of delicious respite, which 
cheers him 'with the hope that the worst is over, and that his recovery is at 
hand. Soon that hope vanishes. From a slumber fraught "with the horrors 
of a hideous dream, he starts up with a wild exclamation that ‘‘it is re- 
turning.^^ At length, after reiterated recurrences of the same attacks, the 
muscles of respiration, subdued by efforts of which the instinct of self- 
preservation alone renders them capable, participate in the general ex- 
haustion, and refuse to perform their function. The patient gasps, sinks, 
and expires. 

Such are the sufferings, in their worst form, of an asthmatic from disease 
of the heart. We have now to take a more strictly medical view of the na- 
ture and progress of the asthmatic paroxysm. 

If about to be severe, it is generally preceded by certain premonitory 
symptoms, which, though not so marked as in ordinary asthma, are much of 
the same nature — ^probably because derangement of the circulation and im- 
perfect oxygenization of the blood are present in both. In cardiac asthma, 
however, many of the nervous symptoms which characterise the ordinary 
varieties are often deficient. One of the most common and efficient exciting 
causes of cardiac, as of all other asthmas, is derangement of the stomach, 
the irritation of which extends to the heart, and stimulates it to inordinate 
action. The irritation, according to the theory of Sir Charles Bell, or the 
lately revived excito-motorj" views of Prochasca, is propagated through the 
medium of the par vagum, by which nerves the stomach and heart are 
closely associated. Accordingly, after a feeling of acidity, flatulence, or a 
load on the stomach from undigested food, often accompanied wth ab- 
dominal distention, the patient experiences pain, weight, and constriction 
in the forehead and over the eyes, accompanied (if the case be one of h3''per- 
trophy of the left ventricle) with throbbing of the temples and the sound 
of rushing waters. He feels a seasation, scarcely’ to be defined, of oppres- 
sion, and tightness and anxiety about the praecordia, frequentlj^ vith slight 
palpitation. Sometimes the patient is drowsj’', listless, restless, indtable, and 
impatient, not only of society, but of the attentions of friends ; these sjmip- 
toms, however, are, in general, more prevalent in ordinary asthma. The 
signs described afford the experienced asthmatic well-kno'wn assurance of 
the approaching attack. 


[ 410 ] 



They gradually become worse and worse, especially after a meal, and 
eventually burst into a paroxysm. The time of the accession is less regu- 
lar than in ordinary asthma, being more dependent on the state of the heart, 
which is liable to accidental excitement at any moment, from a variety of 
causes. The fit, however, as in ordinary asthma, is, on the whole, more apt 
to supervene during the evening or early part of the night; and this, as 
appears to me, for tw’o reasons : 1st. The recumbent position is unfavourable 
to respiration, the diaphragm being pressed upwards by the abdominal 
viscera, and the expansion of tlie chest being opposed by its ovm 'weight. 
2d. During sleep, respiration is not assisted bj^ the will, which, during the 
wakeful state, from the sensation of want of breath being more acutely felt, 
is ever ready to maintain the body in the position most favourable to 
breathing. Prom the co-operation of these two causes, therefore, the circu- 
lation becomes so far embarrassed before the patient is aroused to a sense 
of his condition, that it can only be relieved by those violent efforts which 
constitute the asthmatic paroxysm. He accordingly awakes, generally with 
a start, in a fit of dyspnoea, accompanied either with violent palpitation, or 
a distressing sense of anxiety in the praecordia and great constriction of the 
chest, as if it were tightly bound. He is compelled to assume a more erect 
posture, and intensely desires fresh, cool air; the respiration is wheezing, 
and performed with violent efforts of all the muscles of respiration, both 
ordinary and auxiliary. The inspirations are high and accompanied with 
apparently little descent of the diaphragm, and the expirations are short 
and imperfect. The surface is chilly, the extremities are cold, and the face 
is pale and sometimes livid. 

In cases in which the pulmonary congestion is only temporary, as in 
hj'pertrophy either simple or with dilatation, there is no cough beyond a 
few slight and ineffectual efforts, producing little or no expectoration ; and 
in such cases the fit subsides as soon as the engorgement of the heart and 
great vessels is relieved, which nature generally effects in two or three 
hours or less, by determining the blood to the surface and creating dia- 
phoresis. In some instances, I have known this to be regularly accompanied 
with a copious secretion of pale urine and a purging alvine evacuation 
(case of !May). In this case, the attacks recurred, according to the assertion 
of the patient, every night for several years. 

The pulse, however full, strong and bounding at first, maj^ during the 
worst of the paroxysm, become feeble and small, and the sound and impulse 
of the heart may be diminished; and this, in cases even of hypertrophy; 
for the organ, being gorged to excess, is incapable of adequately contract- 
ing on its contents. 

Such is the nature of an asthmatic fit when the pulmonary congestion is 
only temporary: the case is different when it is permanent, as in valvular 
disease and in some extreme cases of dilatation. For tlien, there is violent 
cough in suffocative paroxysms, accompanied, at first, with difiicuH and 



scanty expectoration of viscid mucous, bnt ending gradually in a copious 
and free discharge of thin, transparent, frothy fluid, occasionally inter- 
mixed with blood. This evacuation, by disgorging the pulmonary capil- 
laries, affords great relief to the cough and dyspnoea. As, however, the 
transudation of the matter to be expectorated into the air-passages, and its 
final elimination, are slow processes, paroxysms of this description are 
much more protracted than those of dry asthma from hypertrophy. They 
frequently last five or six hours, and I have known them to persist, with oc- 
casional remissions, for two, three, or more days. During the attack, the 
pulse is quick, small, and weak, often irregular and intermittent. The 
slowness which the latter characters sometimes appear to give it, has led 
some authors to suppose that the circulation through the heart is little dis- 
turbed in asthma. This is in some degree true in reference to other varieties 
of asthma; but it is always incorrect in reference to that from disease of 
the heart. 

As the paroxysm subsides, the anxiety and constriction decrease, the 
respiration becomes less frequent, high, and laborious, and the pulse be- 
comes slower, fuller, and more regular. But some degree of wheezing and 
tightness of the chest remain, and the paroxysm is very apt to return for 
two or three nights successively, and sometimes for a much longer period, 
until the lungs are freely unloaded by copious expectoration. It may, in- 
deed, continue to recur at brief intervals for an indefinite period, or the 
patient may never be wholly exempt from some degree of asthmatic 
dyspnoea. 

A severe asthmatic attack from disease of the heart is in general far 
more injurious in its consequence than one from an affection of the lungs. 


PART III, CHAPTER IX 
SECTION IV 

SIQNS OF DISEASE OF THE PULMONIC VALVES^ 

The signs of contraction of the pulmonic valves are the same as those 
of the aortic, . . , with this difference ; that, from the vessel being nearer 
the surface the murmur \vith the first sound seems closer to the ear, and is 
on a higher key, ranging from the sound of a whispered r towards that of s. 
I have, however, kno'^vn it fall below r when the circulation was feeble and 
slow, and the obstruction slight. It may be Imo^vn that the murmur is not 
seated in the aorta, by its being inaudible, or comparatively feeble, two 
inches up that vessel ; whereas, at a corresponding height up the pulmonary 
artery, it is distinct; also, by its being louder down the tract of the right 
ventricle than do\vn that of the left (Bowden). It may be kno^^^l that the 
murmu r does not proceed from regurgitation through the auricular valves, 
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by its being distinct along the course of the pulmonary artery, where auricu- 
lar Jnumurs arc either wholly iimuclible, or vciy feeble and remote. 

When a murnnir in the pulmonary artery is considerably louder beUveen 
the second, and third left ribs, close to the steimum, than opposite to the 
valves, and is there attended with impulse and purring tremor, dilatation 
of the pulmonary artery may be suspected (see Dilatation of Pulmonary 
Artery). In one instance I have known a murmur to be produced by com- 
plete ossification of the pulmonary artery penetrating deeply into the 
lungs (case of Lady R.)* 

'WHien there is regurgitation through the pulmonic valves, a murmur ac- 
companies the second sound. Its nature and diagnosis are the same, (the 
necessary inversions being made,) as in the case of aortic regurgitation, . . . 
except tliat the pulse is not jerking (case of Rogers. A tremor attended). 

I presume that purring tremor with the first sound may be occasioned by 
contraction of the pulmonic orifice, though I have not met ^vith an instance 
verified after death: but I have met with three in whicli the tremOr at- 
tended dilatation of the pulmonary artery (Weatherly, Bowden, and 
Miss L. P — r). A purring tremor occasioned b}’^ the pulmonic valves would 
be more readily felt than one occasioned by the aortic valves, because it 
would probably be transmitted as far as the space between the second and 
third ribs, (where it is out of the cover of the sternum,) provided the pa- 
tient lay in the horizontal position, and inclined to the left side. 

Disease of the pulmonic valves is so rare, that it ought never to be sus- 
pected unless the signs described are perfectly well marked, or unless there 
be patescence of the foramen ovale, or some other communication between 
the two sides of the heart, — ^states which experience has proved to be gen- 
erally accompanied with contraction of the orifice in question. 


PART IV, CHAPTER ll 

PALPITATION FROM INORQANIC CAUSES, USUALLY CALLED 
NERVOUS, AND IMITATINQ DISEASE OF THE HEART* 

There are few affections which excite more alarm and anxiety in the mind 
of the patient than this. He fancies himself doomed to become a martyr 
to organic disease of the heart, of the horrors of which he has an exag- 
gerated idea; and it is the more difficult to divest him of this impression, 
because the nervous state which gives rise to his complaint, imparts a fanci- 
ful, gloomy and desponding tone to his imagination. Members of the medi- 
cal profession are more apt than others to give way to these feelings ; partly 
from their apprehensions being more keen, and partly from an impression 
too widely prevalent, that there is difficulty in distinguishing inorganic 
from organic palpitation, and, consequently, that they must remain in a 
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state of anxious uncertainty. It may be said, for the consolation of such, 
that the diagnosis presents no difficulty to one who, to general signs, adds 
a knowledge of these afforded by auscultation and percussion. I repeat this 
opinion with increased confidence in the present edition, not only on the 
grounds of additional experience, but because the signs both of organic and 
inorganic disease will now be found much more precise and simple, in conse- 
quence of the new lights thrown on particular vahmlar diagnosis and on in- 
organic murmurs. 

Inorganic palpitation presents certain varieties, which it is of the great- 
est practical importance to distinguish, as the treatment is different, and 
even opposite. It may be premised that, in all the varieties, the palpitation 
will, caeteris paribus, be greater in proportion as the patient is constitu- 
tionally of a more nervous, irritable temperament. 

1. Palpitation dependent on dyspepsia, hypochondriasis, hysteria, latent 
gout, mental perturbations either of the exciting or depressing kind, ex- 
cessive study with deficient sleep, and venereal excesses, constitutes the 
first variety, and forms a large class. When from these causes, it presents 
various degrees and characters. The slightest degree of it I should de- 
scribe, from having occasionally experienced it, to be a tumbling or rolling 
motion of the heart, with a momentary feeling of tightness and oppression. 
It is referable to an intermission of the heart’s action. In a further degree, 
as Abercrombie has well described, there is a series of quick, weak, flutter- 
ing, irregular beats, with slight anxiety, acceleration of the respiration, 
and a quivering sensation in the epigastrium; this may last from a few 
minutes to half an hour or an hour, and occur only at distant and irregular 
intervals, or repeatedly during the day, especially when the patient is 
startled. The next degree amounts to a perfect fit of palpitation, consisting 
in increased impulse, sound and frequency of the beats, sometimes with 
irregularity, and generally with more or less anxiety, dyspnoea, and even 
orthopnoea. The attack may be only occasional, or may occur several times 
a day, or may even last with little intermission for several days together. 

The palpitation in question may be distinguished from that of disease of 
the heart, by the palpitation occurring only occasionally : by its not being 
excited, but, on the contrary, relieved by corporeal exercise of such a nature 
as would certainly disturb the action of a diseased heart : by its disposition 
to supervene while the patient is at rest, especially at the commencement 
of the night, when he lies wakeful in bed; by a fluttering in the epigas- 
trium; by the general prevalence of nervous symptoms; by the affection 
being aggravated when the nervous symptoms undergo an exacerbation; 
by the pulse and the action of the heart being natural during the intervals 
between the attacks ; and by the absence of valvular and aortic murmurs, 
and of undue impulse; ^Hhe shock, even when it at first appears strong, 
having little real impulsive force ; for it does not sensibly elevate the head 
of the observer. ’ ’ (Laennec. ) 
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To this category some 'would add, an increase of the palpitation after 
meals, or when the stomach is deranged, and amelioration produced by 
dyspeptic remedies; but, ns tlic stoinncli produces the same ctTects when 
there is disease of the heart, those signs are not pathognomic of nervous 
palpitation. To this point I would particularly direct the attention of prac- 
titioners; because ma?iy, in forming their diagnosis of the afTcctions in ques- 
tion, regard the dyspeptic signs ns paramount in value to all others, and are 
apt to refer to the stomacli the palpitation wliicli really belongs to organic 
disease of the licarl. 

Though the present variety of palpitation is often attended with various 
familiar nervous alTcelions of the head, as pain or sensations of heat or of 
cold confined to particular parts and coming and going suddenly, tempo- 
rary vertigo, tinnitus, and confusion of tlie sight; not increased by lying 
or stooping; it is not. when purely nervous and the jiatient not plethoric, 
accompanied with genuine signs of cerebral determination or congestion; 
there is no universal, tlirobbing headache with weight and tension, in- 
creased by stooping or the recumbent position: no stunning sounds and 
pains in the head on suddenly lying down or rising up : no permanent 
somnolency, apojilectic stupor, or regular apoplectic fils, as in hypertrophy, 
etc. 

Wlicn it has been ascertained that the palpitation in question is inde- 
pendent of organic disease, the treatment presents no unusual difHcuIty, 
and is to he adapted to the nature of tlie exciting causes specified at the 
head of this division. It would be foreign to the subject of this w’ork to 
dwell upon the particular remedial measures. 
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— Dotrunie ('orrij^nn, quntotl by Williamson. 

^^t^OMINIC JOHN COEEIGAN was l}om in Dublin on December 1, 1802. His 
jLy father was a successful fanner who also sold agricultural implements. Young 
Corrigan was educated at the lay College of Saint Patnek at Maynooth. There he 
studied the classical languages, Prench, and natural science. Corrigan distinguished 
himself in his studies at Maynooth and wa.s frequently called upon to assist the 
professor of natural philosophy. 

Pollowing his schooling at IMaynooth. Corrigan was apprenticed to Dr. O’Kelly, 
physician to the same college. O ’Kelly was impressed with Corrigan’s ability and 
advised his father to send the young apprentice to study medicine at Edinburgh 
University. 

O ’Kelly’s advice was accepted and Corrigan completed his medical studies at 
Edinburgh. He was graduated with the degree of Doctor of Medicine m 1825. It is 
interesting to note that he was a classmate of William Stokes, who was also destined 
to make significant contributions to the study of the diseased heart. 

Soon after graduation, Corrigan settled in Dublin where he continued to study as 
well as to practice medicine. In 1830 he became physician to the Jervis Street Hospi- 
tal. While at Jervis Street Hospital, Corrigan wrote the two papers that were to 
make his name famous, *‘On Permanent Patency of the Mouth of the Aorta, or 
Inadequacy of the Aortic Valves” (1832), and ”On Cirrhosis of the Dung” (1838). 
In 1831 he was appointed physician to the college at Maynooth. Corrigan was active 
in the treatment of cholera, that disease having appeared in Dublin in 1832. Else- 
where in the present volume we have related the experience of Stokes, who reported 
the first case of the epidemic. 

Corrigan was an excellent teacher. Ho became professor of medicine first in the 
Diggcs Street School, next in the Peter Street School, and later in the Eichmond 
Hospital (or Carmichael School). An important article by Corrigan, ”An Aneurism 
of the Aorta” was published in the "Lancet” for Pebruary 7, 1829. This paper, his 
first published work, emphasi 2 ed the value of the stethoscope in the diagnosis of 
cardiac conditions. His article on aneurysms was soon followed by his "Inquiry into 
the Causes of ’Bruit do Soufflot* and ’rr^missement Cataire’ ” published in the 
"Lancet” for April 4 and April 11, 1829. Therein Corrigan showed that Laennec’s 
conception of "bruit do soufflet” was erroneous. Laennec believed that these sounds 
were the result of spasm, but Corrigan explained them on a purely physical basis. 
Therein, too, is the first suggestion of what Chauveau and Savart long afterward 
described as "fluid veins,” or eddies in the vessels. 
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The immortality of Corrigan, in cardiology, rests of course on his famous paper on 
aortic insufficiency. This paper it is our privilege to reprint. It was published in 
1832 when Corrigan was thirty years of age. When this article was written, Corrigan 
honestly believed that it was the first published work on the subject. James Hope 
took violent exception to the assumption and claimed the discovery of aortic in- 
sufficiency as his own, made in 1825. Hope claimed that he had taught this subject at 
St. Bartholomew’s Hospital in 1826 and at La Charity, Paris, in 1827.i Hopes in 
1831 had described the ‘^jerking” pulse of aortic insufficiency. More noteworthy 
cases of this condition had been observed earlier than Hope’s description, however. 
William Cowper,3 in 1705, and Eaymond de Vieussens, in 1715, had described the 
clinical aspects of aortic insufficiency; but they did not attempt to discover the 
pathologic cause. Samuel Wilks< suggested that the most important claim was that 
of Thomas Hodgkin who, in 1827 and in 1829, had read two papers before the 
Hunterian Society in which he showed knowledge of the chief signs of aortic in- 
sufficiency. However, none of the accotmts mentioned equals that of Corrigan for 
completeness and masterful description. 

Another important paper of Corrigan's, published in 1837, in the *' Dublin Journal 
of the Medical Sciences," was "On Aortitis as one of the Causes of Angiua Pec- 
toris." It is of interest to note that Eolleston said that Sir Clifford AUbutt, who ad- 
vanced the came explanation in 1891, did not find out until 1908 that Corrigan had 
written about it seventy-one years previously. 

In addition to "Corrigan's pulse" or as the great Prench clinician, Armand 
Trousseau, named it, "maladie de Corrigan," another condition of pathologic Im- 
portance was named after him. This was long known as "Corrigan's cirrhosis," 
today better known as "fibroid disease of the lung.* ' In his article on cirrhosis of the 
lung, published in the "Dublin Journal of Medical Science" for May, 1838, Corrigan 
demonstrated the difference between cirrhosis and tubercular phthlsis- 

That same year (1838) Corrigan became one of the founders of the Dublin 
Pathological Society. He later served as president of the organlaation. The pub- 
lication of these last two papers greatly Increased Corrigan's reputation as a clinician, 
and in 1810 he was elected physician to the Whitworth Medical and the Hardwlcko 
Pever Hospitals. In 1843 he received his diploma as a member of the Royal College 
of Surgeons (London). On the invitation of the examiners he gave an oral disserta- 
tion on the patency of the aortic valves. 

In 1849 the honorary degree of Doctor of Medicine was conferred on him by the 
University of Dublin. With the founding of Queen's University in 1850, Corrigan 
was made a member of the University Senate. In 1859 he was its representative in 
tho medical council, and In 1871 he was elected vice chancellor of the University. 

Corrigan held the office of president of the King's and Queen's CoUege of Phy- 
sicians for five consecutive years. A colossal statue In white marble of him was made 
by Poley and it stands next to statues of his great contemporaries, Graves, March 
and Stokes. 

In 18C0 Corrigan was created a haronet, not only because of his high attainments 
In medicine, but also because of his services to the government. In 1870 he was ap- 
pointed physiclan-in-ordinary in Ireland to Queen Victoria. That same year ho was 
made one of the commissioners of national education In Ireland. 

*DocK C^orKo: Dominic John CorrlKnn, Ann. M. Hist. n.s. C: 5gl-3D5, 1031. 
U3{.'“K7.w'!“«rpi>.'' 0/ ihc Heart anti Great VctscU, rxindon, 

con Irihu lion Is printed on pp. 109-114. 

ner''<»'^r) lof s'osUu? UTlI* Vttlv-ular Dlec-a.o of tho iUarl. Guj-b Ho«p. 
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At the ago of sixty-eight, Sir Dominic V7as elected to represent Dublin in the 
British House of Commons. He held his scat imtU the dissolution of Parliament in 
1874, Corrigan took a great interest in zoology, was a member and later president 
of the Koyal Zoological Society of Ireland, the Royal Irish Academy, the Academy of 
Medicine of Paris, and of the Harveian Society of London. In 1876 he was elected 
first president of the Pharmaceutical Society of Ireland. 

Corrigan In his later years suffered from attacks of gout. In 1878 he had a slight 
paraljtic stroke and in 1880 he died at the age of seventy-eight following a massive 
cerebral vascular accident with right hemiplegia. 
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ON PERMANENT PATENCY OF THE MOUTH OF THE 
AORTA, OR INADEQUACY OF THE AORTIC VALVES* 


By 

D. J. CORRIGAN, M.D. 

One of the physicians to the CharitaUe Infirmary ^ Jervis Street, Vxihhn; Lecturer on (he 
Theory and Pm dice of Medicine; Gonsnlting Physician to 
St, Patrick* s College, Maynooth 


T he disease to which the above name is given has not, so far as I am 
aware, been described in any of the works on diseases of the heart. The 
object of the present paper is to supply that deficiency. The disease is not 
uncommon. It forms a considerable proportion of cases of deranged action 
of the heart, and it deserves attention from its peculiar signs, its progress, 
and its treatment. The pathological essence of the disease consists in in- 
efficiency of the valvular apparatus at the mouth of the aorta, in conse- 
quence of which the blood sent into the aorta regurgitates into the ventricle. 
This regurgitation, and the signs by which it is denoted, are not necessarily 
connected with one particular change of structure in the valvular ap- 
paratus, and hence the name Fermancnt Patency of the Mouth of the Aorta, 
or Inadequacy of the Aortic Valves, has been chosen as simply expressing 
such a state of the parts as permits the regurgitation to occur. 

I have been in the habit for some years of describing this disease under 
the name of Inadequacy of the Aortic Valves; but as Dr. Elliotson, in his 
elegantly written work on Diseases of the Heart, has given to a somewhat 
analogous morbid state of the auriculo-ventricular opening, a better name. 
Permanent Patency, I have, for that reason, and for the sake of uniform- 
ity, adopted the term, and I shall continue to use it as synonymous with 
my own term, Inadequacy of the Aortic Valves. 

The morbid affections of the valves and aorta permitting this regurgita- 
tion are the following. 

Isf. — The valves may be absorbed in patches, and thus become reticu- 
lated and present holes, throiigh whicli the blood flows back into the 
ventricle. — Vid. Plate I, Pig. 1. 

2d. — One or more of the valves may be ruptured ; the ruptured valves, 
when pressed, flapping back into the ventricle instead of catching and sup- 
porting the column of blood in the aorta, the blood then regurgitating 
through the space left by the broken valves. — Vid, Plate I, Fig. 2. 


•Originally publlshoa Jn the Edinburgh Med. and Surg, j. 37: 225-245. 1832. We re- 
print from Medical Classics 1: 703-727, 1937.— P. A W., 1940. 
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Fig. 1, This figure scarcely needs any explanation. 

It shows the reticulated valves. 

The letters A, A, A, A, point out the openings produced by absorption in the valves, 
through which the blood icgurgitated- These valves were very slightly thickened. 

Fig. 2, Af points out the left hand valve, v itii an opening through it large enough to 
admit a goose quill, and ruptured from its connection wuth the aorta, so that it flapped 
back into the ventricle. 

2?. Bonj’ depositions on the inner coat of the aorta. 

C. The middle and right hand valves tliickencd, and contracted in their free edges, 
so that tiicy could be separated only a verj' short distance from the sides of the aorta. 

Fig. 3. Af A. Openings in the valves, as in Fig. 1, produced by absorption, one of the 
openings in the right hand valve largo enougli to permit the linger to pass through. 

F. Middle valve, projecting downwards, curled back, and bound to the aorta by bony 
deposition, so that it was totally useless. 

C, Bony deposition tying the edges of the middle and right hand valve together, and 
at the same time gluing them to the aorta. 



tiglitencd or curled in against the sides of the 
aorta, so that they cannot spread across its mouth; and an opening is then 
left between the valves, in the centre of the vessel, through whieh the blL 
flows freely back into the ventricle. — Vid. Plate I, Fig. 3. 

4tA.-The valves without any proper organic lesion may be rendered 
inadequate to their function by dilatation of the mouth of the aorta ^he 
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amined by the finger, there is felt frcinissemcnt, or the peculiar rushing 
thrill, accompanying with hniit de soufflet each diastole of these vessels. 
These three signs are so intimately connected with the pathological causes 
of the disease, and arise so directly from the mechanical inadequacy of 
the valves, that thej’^ afford unerring indications of the nature of the disease. 
In order to understand their value, it is necessary to consider their con- 
nection with the cause by which they are produced. The visible pulsations 
of the arteries of the neck, etc. may be first examined. 

In the perfect state of the mechanism at the mouth of the aorta, the semi- 
lunar valves, immediately after each contraction of the ventricle, are 
thrown back across the mouth of the aorta by the pressure of the blood 
beyond them, and wdien adequate to their function of closing the mouth of 
this vessel, they retain in the aorta the blood sent in from the ventricle, 
thus keeping the aorta and larger vessels distended. These vessels conse- 
quently preserve nearly the same bulk during their systole and diastole. 
But when the semilunar valves, from anj^ of the causes enumerated, be- 
come incapable of closing the mouth of the aorta, then after each con- 
traction of the ventricle, a portion of the blood just sent into the aorta, 
greater or less, according to the degree of the inadequacy of the valves, re- 
turns back into the ventricle. Hence the ascending aorta and arteries aris- 
ing from it, pouring back a portion of their contained blood, become, after 
each contraction of the ventricle, flaccid* or lessened in their diameter. 
While they are in this state, the ventricle again contracts and impels quickly 
into these vessels a quantity of blood, w'hich suddenly and greatly dilates 
them. The diastole of these vessels is thus marked by so sudden and so 
great an increase of size as to present the visible pulsation which consti- 
tutes one of the signs of the disease. 

That this visible pulsation of the arteries is owing to the mechanical cause 
here assigned is made evident by several circumstances. It is most distinct 
in the arteries of the head and neck, which empty themselves most easily 
into the aorta, and of course, into the ventricle. In the arteries of the 
lower extremities of even larger size than those which present it about the 
head and neck, it is not seen to any comparative degree, and most generally 
not at all while the patient is standing or sitting. It is much more marked 
in the arteries of the head and neck in the erect than in the horizontal 
posture ; and a patient suffering under the disease himself, first pointed out 
a circumstance which is convincing of its being produced as asserted. He 
could increase the pulsation of the brachial and palmar arteries in a most 
striking degree by merely elevating his arms to a perpendicular position 
above his head. He thus enabled the brachial and palmar arteries to empty 
themselves more easily back upon the aorta. They became more flaccid, and 


•It may be objected to the phrase flaccid, that the arteries, being capable of contract- 
inir upon whatever quantity of blood they may contain, are never flaccid. In using the 
phrase. It Is not meant that the sides of the arteries, like a collapsed vein, fall together, 
but merely that, having become emptied of some of their blood. In consequence of its 
regurgitation into the ventricle, they are, while in this state, less tense than when at the 
next diastole they are distended by a fresh supply of blood to their limit of extension. 
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then, on the next contraction of the ventricle, their diastole became com- 
paratively greater, and their visible pulsation of course more marked. The 
same effect could be produced in the arteries of the lower extremities by 
lying down and elevating the legs on an inclined plane. The strength of 
the heart has little to do in producing this singular pulsation, for it is never 

observed in an equal degree, and most generally not at all, in the arteries of 
the lower extremities. 


If it be asked, is the explanation here adduced of the cause of this visible 
pulsation sufficient to account for its appearance in the brachial and radial 
arteries, since the blood to return back from these vessels into the arch of 
the aorta should flow upward when the patient holds his arms in the ordi- 
nary position flexed or by hanging by his side? The following reply may 
the subelavians are pouring back their blood into the 
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rib along the course of the aorta, increasing in loudness as it ascends, until 
it is heard of great intensity at the upper part of the sternum, where the 
arch of the aorta most nearly approaches this bone, and then branching to 
the right and left, it can be traced into the carotids and subclavians of 
both sides ; and in these trunks it assumes a harshness that it did not possess 
in the aorta. This hruit dc soxifjlet is synchronous mth the visible pulsa* 
tion, with the diastole of the arteries. It is no consequence whether the 
ascending aorta and its large branches be sound or be diseased ; the hniit 
do soufflet is as loud in the one ease as in the other. To account for the 
presence of this sign, and why it extends so far from the seat of the disease 
and along sound vessels, it is necessary to refer to a paper published in 
the Lancet of 1829, Vol. II, p. 1.* Continued observations from the date of 
that paper to the present, have confirmed the view then taken of the cause 
of that singular sound ; of its being dependent, purely on a physical cause, 
on a mechanical change in the manner of the blood’s flowing. 

In that paper is related an experiment, which it ma}’^ be well to recapitu- 
late here. A flexible tube, such as a piece of small intestine, or a portion of 
artery, is connected by one end 'with a tube which has a current of water 
of considerable force running through it. Wliile the piece of intestine or 
arteiy is kept fuHy distended by the supply of water from the tube, no 
sound is produced by the motion of the fluid ; but if the flexible tube, while 
the fluid is mo'vdng through it, be pressed upon in any part, so that the 
quantity of fluid passing through the contracted part is no longer sufficient 
to keep the further portion of the tube tense, then, beyond the contracted 
part, where the tube is less tense, or in some degree flaccid, a distinct, and, 
according to the velocity or force of the current, a loud 'bruit dc soufflet is 
heard ; and, at the same time, if the finger be gently laid upon the part of 
the tube where the hruit dc soufflet is heard, a slight trembling of the tube 
is perceived, evidently arising from the vibrations into which the current 
within is throvdng its sides. If, in place of constricting any one part of the 
flexible tube, the whole tract of tube be allowed to become partially flaccid, 
by diminishing the supply of fluid, and the fluid be then allowed to rush 
along the tube by jets, at each jet the tube is suddenly distended, resembling 
the visible pulsation described above ; and with each diastole of the tube, 
there is a sudden and loud bruit de soufflet; and, sjuichronous with the 
bruit de soufflet, there is fremissement felt by the finger. 

Both the sound heard and the sensation felt by the finger in this experi- 
ment may be explained by the principles which regulate the motion of 
fluids. It may be remarked, that it is a property of fluid in motion, that, 
when discharging itself from the orifice of a tube into open space, or into 
a vessel of wider capacity not fully distended, its particles move in lines 
from the orifice, like so many radii tending to leave vacuums bcUveen them. 
When the flexible tube, artery or intestine, therefore, is kept fully dis- 


•Corriran, D. J,: Aneurism of the aorta; slngoilar pulsation of the arteries, necessity 
of the employment of the stethoscope. Lancet 1: 586-590, 1829. — F.A.W., 1940. 
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tended, the fluid moves forward as a mass, there is no tendency in its 
particles to separate from one another, — they all press equally, — there is no 
vibratory motion of the sides of the tube, and consequently no sound, and no 
fremissement or trembling. But if the tube be not kept fully distended, 
then the fluid propelled through it rushes along as a current; and its 
particles tending to leave vacuums between them, throw the sides of the 
tube into vibrations, which can be very distinctly felt by the Anger, and 
which give to the ear the peculiar sound bruit de and to the touch 

fremissement. 

These principles may be applied to the state of the ascending aorta and 
its branches in the instances before us. "When the aortic valves are fully 
adequate to their function of perfectly closing the mouth of the aorta, and 
thus preventing any regurgitation of blood, the aorta and its branches are 
kept fully distended, the blood is at each contraction of the ventricle pro- 
pelled forward en masse, and there is no trembling, or vibratory motion 
of the sides of the aorta, carotids, and subclavians, and, as in the flexible 
tube when fully distended, no sound is emitted. But when the valves, 
becoming inadequate to their office, permit some of the blood contained in 
the ascending aorta, carotids, and subclavians, to return into the left 
ventricle after each contraction, then the aorta and these trunks become, 
like the flexible tube in the second part of the experiment partially flaccid; 
and at the next contraction of the ventricle, the blood propelled into them 
is sent along as a rushing current, which throws the sides of these arteries 
into vibrations, and these vibrations give to the ear hrxtit de soxifflet, and 
to the finger fremissement. These two signs may be traced to a varying 
distance from the mouth of the aorta, and always along the carotids, and 
to the outer third of the subclavians, and sometimes in the brachial arteries, 
as far as the bend of the arms, the distance to which they are heard being 
determined by the limit to which the current-like motion of the blood 
producing them is extended. In those cases in which the deficiency of the 
valv^es is considerable, allowing a full stream of blood to rush back into the 
ventricle, there is heard in the ascending aorta a double bruit; the first 
accompanying the diastole of the artery, the second immediately succeeding; 
and, in listening to the two sounds constituting this double hrxdt de soxifflet, 
the impression made distinctly on the ear is that the first sound is from a 
rushing of blood up the aorta, the second from a rushing of it hack into the 
ventricle. It is impossible for those who have not heard this double bruit 
to conceive the distinctness wdth wffiich the impression described is made on 
the ear. A patient in one instance heard this double sound distinctl}^ in 
his ovra person, and referred it to its cause, a rushing of blood from and 
to the heart. The bruit de soxifflet and fremissement are not percei%'ed in 
the arteries of the lower extremities, when the patient is in a sitting or 
standing posture. The pressure of the blood in the abdominal aorta is 
sufficient in these postures to keep the vessels arising from it fully dis- 
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tended; and thus no vibratory motion of their parietes being permitted, 
there is no bellows sound; nor freynissement or rushing thrill. 

History and Progress of the Disease. — Of eleven cases of the disease, only 
two occurred in females, and in both of these the valves were nearly quite 
sound in texture ; but the aorta being thinned and dilated, the valves could 
not meet so as to prevent regurgitation. None of the cases occurred in 
very early age. Tlie youngest person presented labouring under the dis- 
ease was twenty years of age. In this respect, inadequacy of the aortic valve 
differs from narrowing of the left auriculo-ventricular opening, which is not 
unfrequcntly met with in children, and even in infants at the breast. The 
causes of the disease are uncertain. In one case the disease followed an at- 
tack of acute rheumatism, which had been accompanied with symptoms of 
pericarditis. In some cases the commencement of the disease was referred 
by the patient to an inflammatory affection of the chest, which had occurred 
months or years before ; while in others no cause or date could be assigned. 

The sjTuptoms accompanying its commencement and progress are very 
variable. !Most generally the patient describes the first sensations as having 
been a feeling of oppression and strait ness across the chest, with palpitation 
of the heart on any unusual exercise. These symptoms become gradually 
more distressing, and are after a very uncertain period of time accompanied 
by fits of coughing I'csembling paroxysms of asthma, and terminating in 
scanty expectoration. In a few cases, however, cough was not at any 
time, even up to the last hours of life, an urgent symptom; the oppression 
and straitness of the chest, with palpitation on any exertion, and an 
anxiety for a supply of fresh air, being the principal complaints. As tlie 
disease proceeds, the straitness and oppression about the chest become 
more distressing ; fits of coughing more frequent ; and the patient has an 
anxiety, approaching to agony, for a free supply of fresh air, frequentlj' 
starting from bed at night under the dread of suffocation. In the last 
stage the state of suffering is extreme. The patient will not lie down for 
a moment from the dread of suffocation. The face, which had been pale, 
becomes purple on the lips as in suffocative catarrh ; oedema of the legs 
comes on, followed ultimately by oedema of the hands and arms; there 
is no sleep, or there arc almost incessant startings from it; the coun- 
tenance assumes a most painful expression of sinking; and the patient 
at length dies exhausted. The pulse in no case was under eighty. It 
ranged from that to 110; and in every case it has been all through the 
disease (unless influenced by medicine) full and vibrating, even to with- 
in a few hours of death. In the course of the disease, the superficial 
branches of the carotids, the brachial arteries, the radial, and the ulnar, 
and their branches, wherever near enough to the surface to be traced, 
become apparently enlarged, and remarkably tortuous; — the brachial 
artery in parts of its course often almost doubling upon itself. The 
fremissement, or rushing thrill, described as easily felt in the siibclavians 
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weeks, before death, nature appears to be struggling against overwhelming 
exhaxistion. Tlie patient is constantly in the most heart-rending tone im- 
ploring to be relieved of the weight that is upon him; the countenance 
expresses the greatest sinking and distress; there are anxious calls for 
fresh air and a continual restlessness, similar to what is seen in a patient 
sinking from hemorrhage; and when in this state the patient in some 
trifling motion dies exhausted. 

The duration of this disease is very uncertain. No case was of less 
duration than two or three years, and some of the cases at present under 
treatment have been of seven or eight years standing. The time during 
which the disease may continue without terminating fatally, seems to 
depend ])rincipally upon the extent to which regurgitation is permitted. 
The cases in which the valves, from small perforations, allowed but little 
regurgitation continued for many years; while the case which furnished 
the Plate No. II and in which the valves were ruptured and much in- 
jured, allowing considerable regurgitation, terminated fatally in less than 
three years. 


DiagnoHiit . — Inadequacy of the aortic valves may be confounded with 
narrowing of the mouth of tlic aorta, either congenital or from diseased 
valves, Avith disease of the auriculo-ventricular valves, with aneurism of the 
arch of tlie aorta or artc7'ia imioniinatUf with nervous palpitations, and 
with asthma. Congenital narrowing of the mouth of the aorta is a very 
rare disease, but narrowing of the mouth of this vessel produced by 
vegetations on the valves is not unusual; and bruit dc soufflet is a sign 
common to it, and to the disease we are considering. The resemblance be- 
tween the signs of the two diseases extends, Iiowever, no farther. The 
visible pulsation of the arteries, arising from the arch of the aorta, which 
forms so striking a sign of inadequacy of the aortic valves, is wanting in 
narrowing of tlie mouth of the aorta. The pulse also is strikingly different 
in the two diseases. In narrowing of the aortic orifice it is small and con- 
tracted ; in inadequacy of the aortic valves it is invariably full and swelling. 
In narrowing of the aortic orifice there is generally a marked contrast 
between the pulse and the impulse of the heart. The pulse is small and 
contracted ; the impulse of the heart is strong and energetic. In the disease 
we are considering, Avhen there is a contrast it is always in the inverse way; 
for while the arteries beat with violence, and the pulse is strong and full, the 
impulse of the heart is scarcely perceptible. When the mitral valves, be- 
coming indurated or ossified, produce narrowing of the auriculo-ventricular 
opening, that narrowing produces hi'uit dc soufflet^* and the bruit dc 


•The prlnclolcs refoilatinc the motion of Oulds, already laid dowm explain the pro- 
duction of hrmt de sou^et In narrowed auriculo-ventricular opening. The blood at each 
contraction of the auricle discharircs Itself , "A® 

vessel of wider capacity not fully distended. — The particles of the tdood move In 
lines from the orifice like so many radii tending' to leave vacuum bet'ween them. This 
motion as in the experiment of the tube, throws the sides of the ventricle into vibrations, 
which D??ducQ on and If the heart thus affected come fonvard 

so as to transmit through the parietes of the chest this vibrating motion the hand laid 
over the hS?t perceWes^a or trembling in the organ, the hrtitssement of 
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soujjlet thus produced might be confounded witli that accompanying inade- 
quacy of the aortic valves. Independently of the visible pulsation of the 
arteries, and the state of the pulse, which accompany inadequacy of the 
aortic valves, stethoscopic examination points out with certainty the distinc- 
tion of the two diseases. When the hrictC de soufflct is produced hy narrow- 
ing of the auriculo-ventricular opening it is heard loudest just where the 
impulse of the heart against the side is felt; it comes with the impulse, and 
if loud it seems to rush into the ear ; and as the stethoscope is removed from 
this point upwards along the sternum, it is heard growing fainter the far- 
ther the point of examination is from the point where tlic impulse is felt. In 
inadequacy of the aortic valves, tlie converse liolds. For over the point 
where the impulse is or should be felt, bndf dc soufflct is either not heard 
at aU, or heard very indistinctly ; but as the stethoscope is moved upwards 
from the heart, in a line corresponding with the ascending aorta, the hniit 
de soiifflet is heard growing louder and louder, until over the arch of the 
aorta, and in the large trunks arising from it, the sound grates upon the 
ear with harshness. 

Permanent patency of the mouth of the aorta may be mistaken for 
aneurism. If the arch of the aorta and artcria innominata approach more 
nearly than usual to the notch of the sternum, the visible pulsation at the 
root of the neck becomes .so prominent, as to lead to a supposition that 
there is aneurism, and even of considerable size at this part. 

Very lately a case came under my observation, in which there was a re- 
markable resemblance to aneurism. So strong were the pulsations for y cal’s 
in the region of the arteria innominata, that until the examination after 
death there was never even a doubt expressed that the case was not 
aneurism. The aorta was thinned, and was dilated so much as to render the 
valves inadequate to their office, and leave a permanent patency between 
them. The arteria innominata, the carotids, and subclavians, were also 
dilated beyond their natural size, thus increasing the appearance of the 
pulsation, but there was no trace whatever of aneurism in the arteria in- 
nomiyiata, such as had been supposed to exist there during life. An ac- 
quaintance with the disease under consideration, and a knowledge of the 
fact, that a violent throbbing at the root of the neck, or notch of the 
sternum, may arise from another cause than aneurism, will prevent the 
forming of a rash opinion on the cause of the violent throbbing. This 
throbbing may proceed from aneurism, or may arise from inadequaej” of 
the aortic valves. AYhen it proceeds from aneurism of the arch, or of the 
arteria innominata, it is confined to the vessel or the region of the vessel 
affected; the other trunks arising from the arch present only their natural, 
or even a diminished pulsation, and there is in the trunks arising from the 
arch neither bruit de soufflet nor fremissement. On the contrary, when the 
throbbing at the notch of the sternum, or in the region of the arteria in- 
nominal a is from inadequate aortic valves, all the larger trunks arising 
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from the arch pulsate in an equal dcj'rce, or Avilh trifling clifTerenccs, arising 
merely from the relative si^es of the voiLSTls, or their relation to the surface, 
and they arc never at any time without bruit dc soujjlct and fremissemeni. 

Not only in relation to treatment, hut in regard to the patient mental 
anxiety, it is of importance to be aware, that inadequacy of the aortic 
valves may, by this violent pulsation at the root of the neck, closely 
simulate aneurism of the arch of the aorta, or the root of the arteria 
innominaia. In aneurism of the aorta life is not for a moment secure, and 
it ma}" be necessary that even for a remote hope of cure the patient should 
totally abstain from all exertion. In permanent patency of the mouth of 
the aorta the fatal result is never sudden; and under proper restriction 
tlic patient is not only able to lead an active life for years, but is actually 
benefited by doing so. 

The two diseases, aneurism of tlie aorta, and inadequacy of the valves, 
may, liowcver, be combined. Aneurism of the ascending aorta may, by 
extending to the moutli of this vessel, dilate it so, that the valves are unable 
to meet, and there is tlicn a combination of the two diseases; there is 
aneurism and there is permanent patency of tlic aortic opening. The first 
cases that came under my observation prasenling the signs of inadequacy 
of the aortic valves were cases in which the valves were rendered useless 
in this way, namely, by the mouth of the aorta sharing in the aneurismal 
dilatation. These cases led me into an error; for, meeting the signs of 
permanent patency of the aortic orifice in conjunction with aneurism, I 
erroneously attributed to the aneurism the signs which arose from the 
permanent patency.^ Aneurism of the aorta of itself does not produce 
the signs arising from permanent patency of the mouth of the aorta. It 
can only produce them in the way already described, by involving in the 
dilatation tlic moutli of the aorta; and hence, when in conjunction with 
an aneurismal tumour of the aricria innominaici or aorta, there are found 
visible pulsation, bruit dc soufflei, and frevussonent in the ascending aorta, 
and the trunks arising from it, we may he certain, that, in addition to the 
aneurism, there is a defect in the aortic valves, or that the aneurism has 
extended downwards, involving the mouth of the aorta. On the other hand, 
if these sign.s be absent, the valves arc sound, and the mouth of the aorta is 
not included in the disease. The propriety of performing Mr. AVardrop’s, 
or indeed the common operation for aneurism about the neck, might depend 
on the information thus acquired of the state of the aortic valves. To 
perform cither in a case wlierc tlic aneurismal dilatation was so extensive 
as to involve the mouth of the aorta, or where the aortic valves were 
diseased, would only liring the surgical treatment of the disease into un- 
merited discredit. 

Palpitation of the larger arterial trunks, depending on derangements of 
the nervous system, will sometimes in their violence simulate the visible 

♦Vide Lancet for February 7th, 1829. 


r433 l 



pulsation arising from inadequate aortic valves; and in females these pal- 
pitations will last not only for montlis but for years, and seem to justify an 
opinion that there is organic disease of the heart. This nervous palpitation 
is not, however, accompanied by bruit de soufjlci and fremissemeni ^ and the 
absence of thase two .signs is conclusive as to tlie nature of the disease. Some- 
times, however, more than one examination is required ])Grore pronouncing 
a positive opinion; for in a nervous patient, the alarm excited by the first 
examination will render the circulation hurried and irregular, and hence 
there may be in the carotid or subclavian a momentary bruit de soufflet. In 
making the examination it is moreover necessary, that the edge of the 
stethoscope should not be allowed to press on the artery, because its pressure 
is sometimes sufTficient in those cases to produce the sound. When the 
bnnf de soufflet and fremissement are only momentary, no value should be 
attached to them. In permanent patency of the aorta they arc never absent. 
The convulsive fits of coughing ending in difficult mucous expectoration 
have made some cases of this disease be mistaken for asthma, and the state 
of the pulse has served to maintain the error; for the pulse being re- 
markably full, as it always is in the disease we arc considering, seemed 
to be sufficient evidence that there was in the heart no obstruction to the cir- 
culation ; hence the convulsive fits of coughing were supposed to have their 
origin in the lungs. With a knowledge of the signs afforded by the disease, 
no one of even moderate acquaintance with the stethoscope can confound 
it with astlima ; without a knowledge of the stethoscope it will, however, be 
impossible in very many instances to distinguish between the two diseases. 
General symptoms will give no information on which the slightest reliance 
can be placed. 

Treatment. — There is no class of diseases to which the scientific principles 
that guide modern medicine have been less applied than to diseases of the 
heart. From its curious mechanism, from the varied derangements to 
which that mechanism is subject, from the number of tissues that enter 
into its formation, and from its numerous sympathies, its diseases fre- 
quently demand most opposite lines of treatment; and yet, it would seem, 
from the perusal of works on the subject, that one principle were thought 
sufficient for guiding the treatment of nearly all tlie diseases of this im- 
portant organ. With the idea of heart disease, is too frequently associated 
the notion that such disease, without regard to its precise nature or its 
cause, requires the action and continued enforcement of measures calculated 
to exhaust strength and depress vital energy ; and this error is sanctioned 
by the standard works on the treatment of heart disease. 

Corvisart says, that ''in a great number of organic lesions of the heart, 
as, for example, in active aneurism, the indication is to diminish the 
general strength of the patient, and that of the heart in particular.*' 
Laennec, p. 739, says that "though we cannot remove indurations of the 
valves and narrowing of their openings, we are nevertheless in such 



cases to follow up the same measures (bleeding and starving), to remove 
or diminish hypertrophy;"’ and Bertin, p. 233, states that ''the treatment 
of vahnilar alterations is to consist of general and local bleedings, of low 
diet, of preparations of digitalis,” etc.; and, p. 367, "that the measures 
to be employed against hypertrophy are to be essentially antiphlogistic, 
and calculated to produce debility.” A little reflection on the nature of 
the disease now before us will show that these principles are inapplicable 
both to the treatment of the valvular alterations, and of the hypertrophy 
of the left ventricle, which accomi^anies that alteration. 

The disease we arc considering is an inadequacy in the valvular ap- 
paratus at the mouth of the aorta permitting a regurgitation of blood 
into the ventricle. In the perfect state of the valvular apparatus at the 
mouth of the aorta, the valves support by intervals the column of blood 
in the aorta, and the heart with its ordinary complement of fibre and of 
muscular strength, is with this assistance competent to the office it has 
to perform. But when, in consequence of a deficiency in the valvular 
apparatus, the heart does not receive its due share of assistance from 
these valves, and is obliged to perform not only its own function of pro- 
pelling the blood, but has in addition to support after each contraction 
a portion of that weight of blood which should then be wholly supported 
by the valves, it is no longer in its ordinary state equal to the task im- 
posed upon it. In such circumstances, nature, to enable the heart to per- 
form the additional labour thrown on it, increases its strength by an 
addition of muscular fibre, and the heart thus becomes hypertrophied, in 
accordance with the general law, that muscular fibres become thickened 
and strengthened when there is additional power required from it. Is this 
hypertrophy disease, or is it a wise provision of nature, by which the 
organ is thus made equal to the increased labour it has to perform? On 
the answer depends the treatment to be adopted ; and on this there is no 
room for hesitation. A heart of ordinary strength could not, under the 
circumstances, carry on the circulation; and nature then wisely endows 
the heart with the requisite degree of strength. It is at once obvious that 
to interfere with this wise provision of nature, to diminish the strength 
of the heart, or, if we choose other words, to direct, according to the 
advice of Laennec, Bertin, etc. our measures against the hypertrophy of 
the organ, is to deprive the system of the only power which enables the 
heart to carry on the circulation. No one thinks of directing measures to 
diminish hypertrophy of the muscular tissue of the stomach, in narrowing 
of the pylorus from scirrhus of the bladder or rectum in stricture of the 
urethra or intestines. 

In these instances the hypertrophy is recognized as a provision of 
nature to make the power of the part equal to the obstacle it has to over- 
come ; and yet, this simple prineii)le seems to have been entirely over- 
looked in diseases of the heart, as if this organ possessed muscular fibres 
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of a different nature from other organs, or as if, in adapting itself to 
obstacles affecting its action, it follows laws different from other muscular 
parts. The consequence of the neglect of this principle has been, that 
too often, in treatment of a valvular alteration in the heart, there has 
been a constant struggle between nature and medicine. Nature has been 
making the organ equal to its task; while medicine has been directed 
to counteract nature ^s efforts, and, by weakening the organ, to render it 
totally incapable of its task. The repeated bleedings, the starvings, the 
enforcement of debilitating measures, are totally unsuited to the disease 
we are considering. 

Instead of such treatment, the measures most beneficial are those which 
by strengthening the general constitution, will give a proportionate de- 
gree of vigour to the muscular power of the heart, and thus enable it to 
carry on the circulation in the absence of that assistance which it ought 
to receive. With this view, a generous and sufficient diet of animal and 
vegetable food should be advised, at the same time that an abstinence 
from those beverages, such as malt liquors, which increase much the mass 
of the fluids, should be enjoined. It is not at all necessary that the patient 
should be prohibited from attending to his business or profession, pro- 
vided that he do not devote to it so much attention as to produce debility. 
And as there is among patients who have learned that they arc afflicted 
with heart disease an universal dread of sudden death, it is necessary to 
undeceive them on this point; and in the present instance it can be 
done with perfect safety, as the termination of the disease is never 
sudden. This plan of treatment, opposite to what has been generally en- 
joined, was forced upon the attention long before the reasoning adduced 
here had been brought to support it. 

One case may be mentioned, out of many that occurred, showing the 
bad effects of debilitating treatment in the disease before us, and exem- 
plifying the evil of acting as if one principle were sufficient for guiding 
us in the treatment of all heart diseases. It is now several years since a 
consultation was held upon the case alluded to. This treatment ordered 
was in accordance with that generally recommended, consisting of re- 
peated small bleedings, blistering, the exhibition of digitalis, and the most 
rigid regulation of diet, a total abstinence from animal food, and even 
a spare allowance of vegetables and milk. At the time the patient, a 
young man, was put under this treatment, he Aras not in an alarming 
state; but the disease being recognized as heart disease, he had the forti- 
tude to submit to a course wliich he was led to expect held out a prospect 
of cure. Bleeding after bleeding, and Idistcr after blister, were repeated, 
starvation enforced, and digitalis exhiliited, until the patient was reduced 
to such Aveakness that he had scarcely strength to raise himself in bed. 
The local disease Avas all this time, hoAvcver, growing Acorse; for the 

r 1 



palpitation, cough, etc., ^vcl•e, from tlie slightest cause, increased to 
greater violence than previously to the commencement of treatment. The 
plan was, nevertheless, persevered in, until the patient's death being sup- 
posed at hand, this debilitating treatment was discontinued. From that 
hour the patient got better; and as muscular strength returned, the em- 
barrassment of the breathing, palpitation, cough, etc., became less and 
less urgent. The patient is still alive, the disease is still present; but, 
with full living and good air, he is able not only to take considerable 
exercise, but even to undergo the fatigue of a business that constantly 
requires very laborious exertion. 

Having laid down the plan of treatment proper to be adopted as far 
as it produces effects upon the system, and through it upon the heart con- 
stituting a part of the system, it now remains to examine the propriety 
of employing in this disease a remedy such as digitalis, which produces a 
specific effect upon the licart, rendering its action slow and weak, and which 
in consequence of that effect is usually recommended in cases of heart 
disease in conjunction with the measures alread}^ deprecated. In inade- 
quacy of the aortic valves the pulse generally ranges from 90 to 110. After 
each contraction of the ventricle during the pause or interval of rest oc- 
curring between that contraction and the next following, a quantit}-’ of 
blood is regurgitating into the ventricle. The danger of the disease is in 
proportion to the quantity of blood that regurgitates, and the quantity that 
regurgitates wdll be large in proportion to the degree of inadequacy of the 
valves, and to the length of pause between the contractions of the ventricle 
during which the blood can be pouring back. If the action of the heart be 
rendered very slow, the pau.se after each contraction Avill be long, and conse- 
quently the regurgitation of blood must be considerable- Frequent action 
of the heart, on the contrary, makes the pause after each contraction 
short; and in proportion as the pauses are shortened, the regurgitation 
must be lessened. Instead, then, of regarding an increase of frequency 
in the action of the heart as an aggravation of the disease, it must be 
viewed, as we have already viewed hypertrophy of the heart, as a pro- 
vision for remedying as far as possible the evil consequences arising from 
inadequate valves. To retard in such circumstances the action of the 
heart would be to do an injury. In every case of this disease in which 
digitalis has been administered, it has invariably aggravated the patient's 
sufferings. The oppi*ession has become greater; the action of the heart 
more laboured; the pulse intermittent, and very often dicrotic, from the 
heart's being unable by a single contraction to empty itself; general con- 
gestion and dropsy, if present, have been increased, and in some of the 
instances bro 7 ichitis from congestion has been induced ; the respiration be- 
came laborious, and the strength so much sunk, that patients seemed almost 
moribund. Prom this state they only recovered by omitting the digitalis, 



cidentally occur m cases of inadequacy of the aortic valves, should be 
opposed with promptitude and decision; bleeding, when used, should be 
large; but when the inflammatory affection is once subdued, we should 
cease as soon as possible from debilitating treatment, — which, if per- 
severed in, will prove injurious to the organic affection. No details need 
be given of the measures to be adopted in those incidental affections, be- 
cause they differ in no respect, except in energy from the usual treatment 
for the affection, whatever it may be, that has chanced to supervene. This 
active treatment on the occurrence of local inflammation is not at all in- 
compatible with the course recommended to be followed when there is no 
disease present but the valvular inadequacy. Those incidental inflamma- 
tory or congestive affections will be rendered less likely to occur by the 
previous course of management recommended; for the greater \ngour the 
system has enjoyed, the less clanger there is of slight causes producing 
inflammation or congestion. 

Lastly, there is besides the supervention of local inflammation or conges- 
tion, yet another circumstance, in which blood-letting may be required. 
Without the occurrence of any apparently adequate cause, straitness of 
chest, difficulty of breathing, tumultuous action of the heart, and a general 
feeling of nervous oppression are complained of. Neither pneumonia nor 
inflammatory" action in any" organ can be detected, and these sy^mptoms seem 
to arise from an increase of bulk in the absolute mass of blood circulating, 
which keeps all the vessels so distended that the heart becomes oppressed, 
incapable of freely- contracting, and tumultuous in its action. Relief is at 
once afforded by a large blood-letting, speedily followed by the exhibition of 
a full dose of an opiate. For the employ-ment of the opiate, I am indebted 
to the suggestion of my colleague, Dr. Hunt, and its good effects are such 
as to have no siabstitute for it. The einploy-ment of a large bleeding in 
either of the circumstances here detailed, is very- different from the repeti- 
tion of those irritating small bleedings that are usually- practised. 

Fits of coughing are sometimes very- troublesome in the course of the dis- 
ease, and where they arise from trifling bronchitis, they- are best relieved 
by pectoral mixtures with a large proportion of opium, not less than four 
or five grains to an eight ounce mixture. 

In these observations no medicine or treatment has been recommended 
with the view of acting directly on the aorta or valves, so as to restore 
in any degree the function of the latter. There is no medicine that can 
have any such power after the disease has been of much standing; and 
if the valves have become perforated or broken, it is obviously- impossible 
to restore them to their original state. The disease is seldom seen in the 
commencement. Perhaps if seen early in those cases where it has fol- 
lowed an attack of rheumatism or where it partakes of an inflammatory- 
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JEAN BAPTISTE BOUILLAUD 

(1796-1881) 

0 N SEPTEMBER 16, 1796, Jean Baptiste Bouillaud was bom at Bragette, near 
Angouleme in Prance. He attended the Lyc6e d'AngoulSme and distinguisbed 
himself by winning the ‘’prix d'excellence.” He also received a prize at this school 
for a poem written in Latin. 

Encouraged by his uncle, a surgeon-major in the French army, Bouillaud decided to 
become a member of the medical profession. He therefore left his native town to 
study medicine at Paris. His studies were interrupted by the march of the Allies on 
Paris. Part of Napoleon *s army under Marshal Augnste Marmont (1774-1852) and 
Marshal fidouard Mortier (1768-1835) unsuccessfully attempted to withstand the 
Allies. Bouillaud joined the students of the £cole Polytechnique in this ineffectual 
resistance. Later, when Napoleon returned from Elba, Bouillaud, who had great ad- 
miration for the Corsican, enlisted in a Hussar regiment. After the defeat of Water- 
loo, Bouillaud resumed his medical studies. 

It was Bouillaud’s good fortune to have many illustnous teachers. Among the 
most prominent were Guillaume Dupuytren (1777-1835), whom Bouillaud attended in 
the master's final illness. Dupusrtren left special instructions that Bouillaud should 
perform the necropsy. His other teachers Included Prangois Joseph Broussais (1772- 
1838), of whose blood-letting theories, unfortunately, Bouillaud was a fervent dis- 
ciple, Jean Nicolas Corvisart (1755-1821), under whom, no doubt, Bouillaud de- 
veloped an interest in cardiology, and Prangois Magendie (1783-1855), who inspired 
Bouillaud with an interest in experimental physiology. 

In 1818, Bouillaud became an intern in the hospitals of Paris, and in 1823 he re- 
ceived the degree of Doctor of Medicine. After his graduation he became an intern 
at the Hopital Cochin under Eend-Joseph-Hyacinthe Bertin (1757-1828). There he 
assisted bis chief in Bertm's work on diseases of the heart, which was published in 
1824. 

In 1825, at the early age of twenty-nine, according to LerebouIIet, he was named 
a member of the Acad6mie de M6decine and a year later he received the degree of 
**agT6gS/* and became assistant professor. 

Bouillaud succeeded Joseph R^camier (1774-1852) in 1831 as professor of clinical 
medicine of the Facultd de M^decine of Paris. The cholera epidemic occurred during 
that year and he had occasion to observe many patients suffering from cholera at the 
Hopital de la Piti6, where he was a member of the staff. In 1832 he published his ob- 
servations on cholera and attributed cures to local bleeding combined with cauteriza- 
tion of the spinal column. He also denied the contagious nature of the disease. 

Some time later Bouillaud became a member of the staff at La Charity In Paris. 
In 1835 he published his “Traitfi cUnique des maladies du coeur." In this work is 
recorded his interesting description of endocarditis, to which he applied the name, 
and we are preienting to our readers, in translation, bis observations on the patho- 
logic aspects of this disease. Trousseau, according to Rolleston, suggested that the 
term “maladie de Bouillaud" should be given to endocarditis "which was an almost 
unknown affection until the illustrious professor of the Hopital de la Charity drew 
the attention of the medical world to it in a description to which nothing could be 
added." 
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Bouillaud also contributed to cardiology bis ‘‘law of coincidence/' “wblcb statcsji 
'‘In the great majority of eases of acute generalized febrile articular rheumatism, 
there exists a variable degree of rheumatism of the fibrous tissue of the heart. This 
coincidence is the rule, and the non^colncidence the exception/' 

Tn the second edition of his treatise on the heart (1841) Bouillaud devoted con- 
siderable space to a study of the measurements of the heart, and, according to EoUes- 
ton, these were the first accurate methods of weighing and measuring this organ. 

Bouillaud also described certain physical signs connected with the cardiovascu- , 
lar system. These included his “bruit de diable," the venous humming sound heard 
over the internal jugular vein in chlorosis; the “bruit de rappel," the false re- 
duplication of the second sound heard at the apex and characteristic of mitral 
stenosis; and a tinkling sound sometimes heard on the right side of the apex beat in 
hypertrophy of the heart, Potaln, as wc shall later show, credited Bouillaud with 
being the first to describe gallop rhythm.2 

Bouillaud is also remembered for his pioneer work In neurology. His most impor- 
tant contribution in this field was his identification of the anterior lobes of the brain 
as the center of speech. Although he highly esteemed the work of Tranz Gall (1758- 
1828), Bouillaud in 1827 published two papers^» * refuting Gall's opinions regarding 
the function of the cerebellum. Gall thought the ccreheUum to be an organ of the 
instinct of propagation. Bouillaud gave evidence that the cerebellum was the organ 
of equilibration, station, and progression. He also demonstrated that the lesions of 
the cerebellum affected co-ordinate movements. 

According to Bolleston, Bouillaud is also to be credited with making an advance 
in the study of acute articular rheumatism, which in Prance is often referred to as 
“maladie de Bouillaud." 

In 1846, Bouillaud published his last important work: “Traits de Nosographle 
M4dicale," This was an extensive study in five volumes setting forth, in consider- 
able detail, his elaborate doctrines, 

Bouillaud was elected a member of the Chamhre des Bfiput^s for Angoul§me in 
1840. In 1848, he became dean of the Paculte de M^decine of Paris. In 1862 he was 
elected president of the Acad6mie de M6decine, and in 1867 he served as president 
of the first International Medical Congress, which was held in Paris, In 1868, 
Bouillaud was made a commander of the Legion of Honor. 

Bouillaud was at first opposed to the ideas of Pasteur, but later, in 1879, ac- 
knowledged the value of his work- He also was extremely critical of the BnUcylic 
treatment of rheumatism introduced by Germain S6e In 1877. 

Bouillaud’ s death took place on October 29, 1881, in his eighty-sixth year. Pour 
years later his statue, the work of Verlet, was unveiled at AngoulSme in the presence 
of several of his friends and pupils, including Velpeau, Laboulb&ne, Comil, and 
Potain. 


24/?253^-126i i'on.’ Baptiste Bouillaud. Proc. Eoy. Soc. Med. (Sect. Hist. Med.) 

’See page 531. 

aux^actlL^de tendant it prouver que le cervclet preside 

SI5. Tc m6d! it: 1827. ^ ^ Ilnatlnct de la propagation. Arch. 

cliniques tendant k r^futer I’oplnlon de IL Gall sur les 
ifl prouver que cet organc preside aux actes de rdqulllbration, de 

la station et de la progression, Arch. g^n. de mfid. 15; 225-247, 1827. 
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ON THE PATHOLOGY OF ENDOCARDITIS* 

By 

JEAN-BAPTISTE BOUILLAUD 

EXPOSITION AND APPRECIATION OF THE ANATOMICAL 
CHARACTERISTICS OF ENDOCARDITIS 
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Nevertheless, in the immense majoritj’' of cases, acute endocarditis 
leaves in its track a redness more or less marked ; this color is sometimes 
rosy and sometimes scarlet, occasionally violet, poppy colored or even 
brownish. It is partial or general, it often involves only the valves, and 
almost constantly when it is present in the entire endocardium it is of 
maximum intensity in the valvular portion of this membrane. Ordinarily, 
the redness is deeper in the right heart than in the left, which is prob- 
ably due, at least in part, to the fact that the blood which circulates in 
the former is less deeply" red and less vividly red than that which circu- 
lates through the latter. However that may be, this redness is not due 
to a capillary injection, but to a sort of sanguinary tint of the internal 
membrane of the heart. Ordinarily it does not penetrate beneath this; 
it does not disappear on washing, but it does not resist a maceration suffi- 
ciently prolonged. 

The nature of the redness of the internal membrane of the heart and 
vessels has been recently the object of numerous discussions. [Here foh 
lows* a quotation from Lacnnec on this subject.] 

It is difficult to make more researches than I already have on this 
anatomico-pathologic subject treated here. But, it results from these re- 
searches that this redness of the internal membrane of the heart cannot be 
considered other than as one of the results of the inflammation of this 
membrane. I am convinced, on the other hand, by a large number of 
facts, that certain rednesses of the heart and of the vessels are nothing 
but purely cadaveric imbibition, and I have recognized, vnth many other 
observer.s, that these latter rednesses are almost constant in individuals 
opened at a period when putrefaction of the body is more or less ad- 
vanced, above all when the individual has succumbed to an illness ac- 
companied by putrid or t>"phoid phenomena, cases in w'hich the blood is 
more liquid than normal, which renders the internal membrane of the 
vascular system more likely to imbibe. 

I do not believe that it is possible to decide by simple inspection, nor 
by washing or by maceration, whether a given redness of the internal 
membrane of the heart is the effect of an inflammation or of a cadaveric 
imbibition. It is necessary to search elsewhere to find the means to solve 
the grave questions which we examine here. To my way of thinking, one 
may regard as being of inflammatory nature any redness of the internal 
membrane of the heart existing in any individual whose body has been 
opened before any trace of decomposition has been noted, and which 
during life had presented symptoms which we shall assign in the follow- 
ing article to inflammation of the internal membrane of the heart. But 
the inflammatory nature of the redness will be more certain if to the 
conditions which I have already mentioned be added the following: (1) 
s\velling, thickening of the reddened parts, (2) the presence of a certain 
quantity of pus, pseudomembranous matter or even of adherent dis- 


•Translator. 
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colored clots or fibro-albiiminous specks, (3) the coincidence of a similar 
redness in vessels in which one has positively diagnosed the inflammation 
before death. 

The observations which we have reported in our preceding paragraphs 
bring together all, or most, conditions under which a redness is to be 
attributed to inflammation. 

A notable thickening of the internal membrane of the heart often ac- 
companies the inflammatory redness above mentioned, when the endo- 
carditis has lasted a certain time; twelve, fifteen, twenty days and more, 
for example. Nevertheless, this thickening does exist in a marked 
fashion except over the valves, where the membrane is in a manner 
double and fortified by fibrous tissue. The fungous swelling of these 
valves has been reported in many of our cases. 

The softening of the internal membrane of the heart is not always 
evident in this period. It has seemed to me, however, that this membrane 
breaks with more facility than the normal membrane. At the same time, 
the surface was a little less polished than the normal, and more or less 
wrinkled. The cellular tissue beneath the endocardium appeared also, 
in these cases, to have lost its force of cohesion, and to have become 
fragile; and because of this to become detached from the endocardium. 

One observed sometimes in the acute period of endocarditis erosions of 
commencing ulcerations of the internal surface of the heart, or of the 
valves themselves (see Case 50). These ulcerations may become the 
origin of perforations of the wall of the heart, of the valves, or of the 
interventricular or intraventricular septa. 

2. A purulent or pseudomembranous secretion certainly takes place 
in endocarditis; but one can imagine that it is often difficult to prove 
the existence of it. In fact, such is the rapidity and force of the blood 
flow through the chambers of the heart, that the product secreted little 
])y little by the inflamed endocardium, must be incessantly swept away 
by this current. Nevertheless, in certain cases a small quantity of true 
pus or pseudomembranous material is encountered following an acute 
endocarditis. The pus is sometimes hidden in the centre of a clot or in 
the net formed by the columnae carnae. The same is true of pseudomem- 
branous material. This latter, of great tenacity, adheres solidly to the 
parts where it is deposited, and one finds portions of it on the surfaces of 
the valves, on their free borders, and on their tendons, where it sometimes 
presents itself under the form of granulations or globules of albuminous 
consistency or semi-solid fibrin. In certain cases, it is true, one may 
mistake a simple adherent, discolored, elastic clot for a pseudomem- 
branous production. The error is the more easy to make since pseudo- 
membranous products themselves are formed from solid fibrin, and the 
error is fundamentally unimportant. 
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Can an acute endocarditis terminate in gangrene? In reflecting on the 
extreme rarity of such a termination in membranes which, like the endo- 
cardium, are serous, one is naturally inclined to answer this question in 
the negative. Nevertheless, I have gathered four or five cases in 'which I 
have been tempted to believe that it was an internal inflammation of the 
heart, strongly analogous to certain gangrenous phlegm asias, to which 
one must attribute the very rapidly fatal termination that took place. 
The observations made in Cases 22 and 39 appear to me to belong to this 
category. [Here the author briefly discusses two cases, one postdrawnatic 
(gas gangrene?) and the other xvith disordered heart action and high fever 
which had a reddening of the endocardium at autopsy without ulceration 
and in one of which bubbles of gas occurred in the very liquid blood in the 
right heart, tuhich he prefers not to believe was due to post-mortem 
changes.] * 

To return to the subject of gangrenous endocarditis or malignant, as the 
ancients would have called it, I think that this is a subject to review, and 
which merits serious researches. 

3. We have just passed in review the principal lesions which are pre- 
sented by an inflamed endocardium, under the double point of view of its 
structure and its secretory function. Nothing remains for us but to make 
knovTi the lesions of the blood that is found in the cavities of the heart. 
But, numerous observations reported in our preceding chapters have indi- 
cated that this plilegmasia commonly carries ^vith it the coagulation of a 
greater or lesser quantity of blood which circulates through the chambers 
of the heart. In this regard, endocarditis behaves itself in the same way 
as arteritis and phlebitis. The sanguinary concretions formed under the 
influence of an acute endocarditis must not be confounded with the ordi- 
nary clots found in the heart, especially with those which develop after 
death. The concretions consecutive to acute endocarditis are white, color- 
less, elastic, glutinous, adherent to the walls of the heart, wound around 
the valvular tendons strongly analogous to pseudomembranes; some of 
these at times present points or red lines, which are nothing but the 
rudiments of vessels. 

The concretions which we have examined differ markedly in respect 
to volume and configuration. They ordinarily are prolonged into the 
great vessels. Everything being equal, they are more voluminous, more 
abundant in the right heart than in the left. Their maximum adherence 
in general occurs near the free edges of the valves, where one finds frag- 
ments after repeated washings. (It is probable that these little fibrinous 
masses may organize and transform themselves into vegetations or granu- 
lations.) 

II. Second Period of Endocarditis (Period of Organization of Secreted 
Products or of a Portion of Fibrinous Concretions). 


'Translator's note. 


[ 449 ] 



.nfiamccl tisjua, art more or less thickened, ’ and the pStie 5“™ ; tte 
at eo„d.„r.U.n or „t eirZn o?treo;“thl“:~ 

s=i:%t:rr 

dir„r'.^“r2oJs-'“"“^^ 

pear to ns more exactly deseribed as vegetations. The first ap- 

The e.xpression “verrucoas” is granulato^^^ 

them under the de»m“.L„T? 'Zt p"'"?,' °™ «■“ 'i“e”*'<' 

or exerescenees. cornified” or “cartilaginous” vegetations 

essentially differenfenu'tiS'^oraTe e-^erescences, represent 

•single accidental production 9 Dr, ^ ^ manifestations of a 

portion of solidified fibrin and the organization of a 

pseudomembranous exudation ? R f organization of a true 

.^OP let ns begin by^rS”"L!tl,r''’'™-" ‘"”“- 

.s.fret:is;”;x7 uf. »* »'■ 

fibrlnons psendoi tone Tto m™'? “7 '»=»•«* »( 

Their color is grayish White o, 1 by a light traction. 

definitely red. These granulation sometimes with a rosy tint, or 

to those which are sometimcc f ^i ^PPeared to me to bo analogous 
flamed pleura, the pericardium orRie”" chronically in- 

so striking that one would have difficuHv Sn^drt’” ' 

assured myself by comnar!n.r ii, , ‘^'•'‘tmguishing them, as I have 

vegetation! both fCt^e the pleura with valvular 

implanted so fim!y°lnd°are venereal warts, are held and 
most be said to form an^Uv^S ^--^ty, that they may al- 

The tissue of these veo’etTfinTi * • ''vhich they are attached. 

P"*v.l...nstom:.':C,»“ 

verWileTto" ^eStoe^br" “■■ '* 

larger than a millet seed ; others are't7”^ aanflgnration. Some are no 


r 450 1 



They are sometimes isolated, scattered, discrete, as it were, while others 
are united in groups, confluent, or so disposed as to imitate cabbage 
flowers. Their form is often rounded, spherical, but often elongated, 
cylindrical or flattened. Their surface is sometimes smooth and polished 
and sometimes unequal and irregular. 

It is rare that these vegetations of the valves or of the internal wall 
of the heart exist alone; usually, as our observations show, they are 
accompanied by a fibrocartilaginous or calcareous induration of the 
valves. However this may be, however they are multiplied, confluent, 
grouped like cabbage flowers, they give rise to a narrowing of the 
orifices to which are adai^ted the valves which they overload and whose 
movements they impede ; the existence of this peculiar type of narrowing 
is an important circumstance to note. 

Let us return to the method of production or the pathogenesis of these 
vegetations. [Here the author quotes M, Laennec to the effect that vegeta- 
iioiis arc prohahhj formed as a consequence of some trouble ui the circula- 
tion and are polypiform or fibrinous coiicretions formed through absorption 
and nutrition analogous to those processes which convert an alhuminoxts 
false membrane into cellular tissue; also the resemblance between these 
processes and the crystallizations which form when a thread is placed in a 
saturated saline solution,]^^ 

This comparison seems veiy ingenious to me and I do not doubt that 
fibrin organized on the edge of valves maj- organize into vegetations. But 
this is no reason to deny the role that endocarditis plays in the production 
of these vegetations, for as we have already demonstrated by positive facts, 
this phlegmasia determines the formations of organizable fibrinous concre- 
tions. il. Laennec is thus wrong in opposing our opinion, in saying that 
'‘if the inflammation of the internal membrane of the heart was the efficient 
cause of the vegetations in question, they should have as origin and com- 
mon ancestor a false membrane extending like a layer over the valves, 
which does not occur. 

But if we admit that fibrin, solidified under the influence of endocarditis 
or under any other influence, if you will, may be transformed into vegeta- 
tions, it will be permissible to admit also that pseudomembranous matter, 
secreted by the inflamed endocardium, ma^’^ like fibrin itself of which it is 
really a modification, dispose itself so as to constitute small rounded masses 
which organize themselves little by little into vegetations. Such a doctrine 
is the more legitimate, since the vegetations, similar to those developing on 
the interior surface of the heart, also develop on the serous exterior of the 
same organ, as also on the surface of the pleura and of the peritoneum in 
certain cases of pseudomembranous inflammations of these membranes. 
But, in these cases, one cannot attribute the vegetations observed to polypi- 
form concretions. 

•Translator’s note. 

tSee page 362. — F. A. Willius, 1940. 
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But again, in supposing that tlio vegetations of tlie internal membrane of 
ttie heart always had their origin from a polypiform eoncretion, wo should 
not be less authorized to place it among the accidental effects of endocarditis 
since, by the statement of JI. Laennec himself, it is one of the sanguinary 
concretions due to inflammation. It remains only to detennine in which 
cases the polypiform concretions which may give rise to vegetations should 
have been really consecutive to a generalized or partial endocarditis. But 
we lave limited ourselves to report here cases of vegetations coinciding 
With definite traces of an old endocarditis. 

The adhesions that endocarditis may leave in its wake have not been 
mentioned by any of the authors of the iraites sur Ics maladies du coeur. 

m\e reported six observations in this work. One can easily conceive why 
adhesions should be less frequent in endocarditis than in inflammations of 
other serous membranes. The torrent of blood which flows through the 
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to the formation of these structures of which we speak. Nevertheless, 
m spite of these obstacles, adhesions sometimes form, and as we might 
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truly thickened, hypertrophied, and then has lost its transparence, and the 
surface has become less polished, and wrinkled, unequal and a little villous. 

The hypertrophic thickening of which we speak extends also to the fibrous 
tissue as well as to the subendocardium cellular tissue. I have found 
frequently hypertrophy of the valves and of the tendinous zone where their 
adherent border is inserted. The bicuspid valve is above all subject to this 
consecutive hypertrophy, and if there also occurs a slight narro^ving of 
the orifice, one sees on the side of the auricle a wrinkling of the adherent 
border of the valve, which we will describe later. 

III. Third Period (Period of Cartilaginous, Osseous or Calcareous In- 
duration of the Endocardium in Ge7ieral, and of the Valves in Particular, 
^Yith or ^Yithout Narrowing of the Orifices of the Heart), 

We have seen in the preceding chapters the internal membrane of the 
heart and valves thicken and hypertrophy and the products secreted 
through the influence of the inflammation organize into cellulo-fibrous, 
fibrous or even fibro-cartilaginous tissue. (The tissue of verrucous 
vegetations belongs to the latter category.) It remains to us to study 
the cartilaginous, osseous or calcareous productions which remain as a 
consequence of an endocarditis. 

The productions considered here present themselves under diverse 
forms. Sometimes they are simple circumscribed points of the size of 
a lentil, sometimes sheets or plaques of the size of a fingernail or a piece 
of money of 10 sous or larger; sometimes more or less rounded masses. 
The entire valves are sometimes converted into cartilaginous or osseous 
tissue. Also, the fibrous zone of the orifices of the heart and the points of 
the valves are the parts affected by preference by cartilaginous degenera- 
tion. Between the plaques or incrustations of the valves, one finds spaces 
in which the tissue is normal or presents only a slight degree of hyper- 
trophy. 

The osseous or calcareous incrustations of the valves have the most varied 
configuration. Some are bent in an arc, or in a hoop ; others are elevated 
and elongated in the form of stalactites, of pyramidal or irregular form ; 
still others are rounded into spheres and resemble true calcareous concre- 
tions of which the volume is sometimes that of a pigeon’s egg or even 
of a small hen’s egg. These kinds of calculi or stones developing on the 
surface or in the substance of the valves, are ordinarily covered with 
sharp points, or inequalities on their surfaces, and simulate the calculi 
designated as 77 iuraux (mural calculi). These ossifications or petrifactions 
sometimes send prolongations into the substance of the heart. 

The chondrified, ossified or petrified valves show the most varied changes 
in their conformation. Wlien the accidental productions of wliich they are 
the seat consist of simple points or small blades, the thickened and slightly 
rigid valves conserve still their mobility, and can rise and fall as in the 
normal state, but when the organized valves are more profoundly altered, 
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when the degeneration has invaded tliem in all of their parts, they become 
more or less completely unable to perform the functions that nature has 
confided to them. In certain eases their leaflets are folded or rolled upon 
themselves, and then they represent straight ribbons; they then are too 
short and too immobile to be able to close the orifice to which they are 
adapted. The insufficiency of the valves is evident in this kind of de- 
formation; the orifice may be dilated, which renders their insufficiency 
greater. The valvular leaflets may be perforated or torn, at the .same time 
that they are indurated and thickened; in one case one of the valves of the 
aorta, almost entirely detached, hung and floated, so to speak, in the cavity 


In a great number of cases, the valves affected with induration and thick- 
ening are united and attached by their neighboring edges, and from a sort 
mem rane or diaphragm pierced in its center bj' a narrow opening, some- 
imes roun ed, sometimes oval or elliptic. The thickening and induration 
sometimes invade the chordae tendinae and columnae carneae. 

The large number of observations that we have reported give an idea of 

■variations in form, extent and a.speet that the productions 
that we are studying may produce. 
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this disposition ^ivcs it the ajipcarnnce of the external circumference of 
the amis or the opcninj: of a i)urse drawn tojrctlier with cords. 

In general, in eases with a considerable narrowing of the orifices, the 
valves, rendered immobile by their rigidity, are elevated so as to cross 
the axis of tiic orifices almost at a right angle. Also, they are often 
enough rever.scd in the direction of the blood flow. Then the orifice rep re- 
.sents a sort of infundibuliform canal of which the summit presents to the 
ventricles, if the anriculo-vcnlricular orifices arc the site of narrowing, 
and toward the aorta and pulmonary artery, if tlic narrowing affects the 
aortic or pulmonary orifices. Nevertheless, as for the aortic valves, one 
observes an inverse disjiosition, that is to say, they are dejected toward 
the ventricular cavity. 

To give an exact idea of the principal forms that the narrowed orifices 
of the heart may show, and to empliasize the peculiarities wliich dis- 
tinguish the narrowing of each one of these orifices, we have believed 
it wise to reproduce here, in a note, the descrijition of the principal cases 
of this kind of lesion, which wc have reported in the first section of this 
chapter. [A no(c gives the pathologic description of hearts extracted from 
case reports hy the author , reported in the first part of the hook.]* 

^yc will not terminate this article without remarking to the reader that 
this narrowing which is so common in the orifices of the heart, as a conse- 
quence of a prolonged chronic endocarditis, Is a new fact of resemblance 
between this phlegmasia and those which affect other hollow organs. What 
physician is ignorant that the urethra, the neck of the bladder, the arteries, 
the excretoiy canals for the tcar.s, saliva, bile, the different regions of the 
digestive tube, and especially the cardia, the pylorus, the junction of the 
ileum with the cecum, the inferior portion of the rectum etc., etc.; what 
physician, I say, is ignorant that all these parts just mentioned may 
undergo a narrowing of greater or lesser degree, as a result of a long 
and slow inflammation? It is not possible here to mention the results 
which follow these mechanical lesions, the gravity of which is propor- 
tionate to the importance of the function to which they impose a more or 
less invincible obstacle. 

However that may be, the preceding details arc sufficient to bring 
clearly to light this truth to which wc have called the attention of the 
reader: in treating the diseases of the heart in general, that the diverse 
lesions of that organ engender reciprocally one another; and that lesions 
of nutrition or of organic or vital action, for example, alwa^^s result, 
when they are not arrested or strangled in their cradle, so to speak, by 
producing physical or mechanical lesions which are too often resistant 
to all measures known to our art. 


•Translator's note. 
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WILLIAM STOKES 

(1804-1878) 

**TVe have to do with something which cannot be measured or weighed; something, 
too, in which experiment can only be used within narrow bounds; an element whose naitire 
is yet unknown, fleeting in its action, and every day producing new combinations, not 
merely new because they were never observed before, but really new as appearing for the 
first Ume.*^ 

— William Stokes on medical education. 


^^VLLIAM. STOKES, the second son of wmtley Stokes, was bom in Dublin. His 
UZ/ distinguished father was a physician and Eegius professor of medicine in the 
University of Dublin, and in 1800 was appointed professor of medicine in the Eo 3 ml 
College of Surgeons at Dublin. 

William Stokes was tutored by the well-known scholar, John Walker, who taught 
him the classics and mathematics. Some time later, Stokes studied clinical medicine 
in Meath Hospital. He learned the auxiliary sciences at both Trinity College and 
the Eoyal College of Surgeons at Dublm. He also spent two years in Griasgow, where 
he worked in chemistry under the direction of Professor Thompson. From Glasgow, 
Stokes went to Edinburgh, where he completed the required studies for the medical 
degree. 

At Edinburgh it was Stokeses good fortune to he the pupil of William Alison, 
professor of medicine. And it was the stimulation received from Alison which led 
Stokes at an early date to achieve prominence among the pioneers of medical 
science. 

At about this time the medical profession was much concerned with diagnosis of 
diseases of the chest, a concern that was brought about by the delayed acceptance 
of Auenbrugger's system of percussion and the development of auscultation by 
Laennec. William Stokes, shortly before he was graduated from medical school, 
published the first systematic work in the English language on the use of the stetho- 
scope,! “An Introduction to the Use of the Stethoscope,** printed in Edinburgh in 
1825 by Machlachlan and Stewart. This work and two subsequent lectures,2 published 
in 1828, formed the basis for his more mature account of diseases of the chest which 
he published in 1837. 

After Stokes had been graduated from Edinburgh (1825), he returned to Dublin 
to become physician to the Dublin General Dispensary, In 1826, at the age of twenty- 
two, he succeeded his father as physician to the Meath Hospital. At Meath he had 
as a colleague the distinguished Eobert Graves, who became his lifelong friend. 
Stokes and Graves did much at Meath to improve the system of clinical teaching. 

In April, 1828, Stokes was married to Miss Mary Black, to whom he had been en- 
gaged for three years. 

Following Graves’s prediction of the event in 1826, Asiatic cholera broke out in 
Ireland at some time in 1832. Stokes and Eunley reported the first case of cholera 

'Dr. Cullen, to whom Stokes had dedicated his work, and Sir J. Forbes had earlier 
published reports of cases illustrating' the practical use of the stethoscope. 

*rt(jo Lectures on the Application of the Stethoscope to the Diagnosis and Treatment 
of 7'horacio Disease, Dublin, 1828, Hodges and McArthur. 
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tn the Duhlin epidemic, an achievement which, as it turned out, entailed considerable 
personal risk. The two phjrsicians had been sent to inquire into the cause of a certain 
mysterious death which had occurred at Kingstown. After their inspection, they 
pronounced the deceased person to have died of Asiatic cholera of the worst type. 
The crowd which had gathered outside the house of the deceased person received the 
announcement calmly at first, then, realizing the horror of the situation, invoked its 
wrath on the physicians, hf embers of the mob hurled stones and sticks at them. 
Stokes and Kunley escaped in their carriage, but it was well battered when they 
reached home. 


Stokes’s first work of major importance was his treatise on diseases of the chest, 3 
published, as we have mentioned, in 1837. This book did much to elucidate the phe- 
nomena of thoracic disease, lii his book Stokes followed the line of investigation 
initiated by Corvisart and XiaSnnec. According to Corrigan^ Stokes’s volume added 
much to the work of Laennec. Stokes, moreover, clarified an issue which the follow- 
ers of Laennec had neglected to elucidate: Stokes pointed out that in diagnosis, 
physical signs must be associated with symptoms. 


Among the important observations found in Stokes’s book were; <1) the discovery 
of a stage of pne^onia prior to that described by Laennec as the first stage, (2) the 
discovery of a displacement of the heart as the result of the rapid absorption of 
pleuritic effusion in the right side, and (3) the employment of the stethoscope as an 
aid to the detection of foreign bodies in the air passages. 

After the publication of Stokes’s work on thoracic disease, he received many 
honors. The University of Dublin granted him the degree of Medicinae Doctor, 
honoris causa; he was elected a fellow of the King’s and Queen’s CoUege of Phy- 
mclans m Ireland; he was made an honorary member of the Imperial Academy of 
\ Vienna, and of the royal medical societies of Berlin, Leipzic, Edinburgh, 

-kT ^'a-me had even spread to the United States, where he was elected to 

the National Institute of Philadelphia. 

a favorable reception of his work provided a healthy stimulus to Stokes, both 
IS wn g and in his clinical teaching. During the next decade his attention was 
drawn cWefly to the diseases of the heart and he contributed many papers on this 
subject to the Dublin -Quarterly Journal of Medical Science.” He was an editor 
til association with Robert Graves and WilUam Parker, from 1836 un- 

imnortnnf + ^ ^ to it formed the basis for another work equally 

Heart and fh ^ thoracic diseases. This was -The Diseases of the 

Heart and the Aorta, pubUshed in 1854 at Dublin by Hodges and Smith. 

sdSti^n^of c! aforementioned work we have reprinted his classic de- 

the hearts Thief respiration” in connection with fatty degeneration of 

Che^e ^; ^^^Piration had been noted earlier by John Cheyne, but 

referred in Mr t diagnostic importance with the syndrome. Stokes also 

Adams StokcR rthih m Adams which is now called ’ ’heart block with the 

Adams-Stokes syndrome.” This passage, also, we are reprinting. 

P«tls, valvular t~ev“‘‘’“ 

Of the ^bllsheT/ Dublfn“il? 7 ®f Ohest, Part I, Diseases 

.^/Quoted by Stokes’s son in IVi ^ ^ 1 ’ lodges and Smith. 

1898, T. P, Unwin, p. 65, Stokes, H^s Life and TForJt (180i-1878}, London, 

*See pp. 484-489. 

1846. published in the Dublin Quarterly Journal of Medical Science 2: 73 - 86 , 
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In 1861, the honorary degree, “Legum Doctor,” was conferred upon Stokes hy the 
University of Edinhurgh. In 1865 the University of Oxford conferred on him the 
same degree. Stokes was further honored in 1867 by election to the presidency of the 
British Medical Association. The annual meeting of the association was held that 
year in Dublin. Through Stokes’s efforts, graduate education in state medicine was 
established at Dublin. Oxford and Cambridge soon followed in this respect. 

Stokes was elected to the presidency of the Eoyal Irish Academy in 1874. railing 
health did not permit him to hold this office for more than two years. In that same 
year (1874) Stokes received the honorary degree, “Legum Doctor,” from the Uni- 
versity of Cambridge. During this time Foley was working on a statue of Stokes. 
It was unveiled in 1876 and now stands in the hall of the Royal College of Physicians 
in Dublin. 

In 1876 Stokes was presented with the Prussian order, ”Pour la mfirite,” origi- 
nated by Frederick the Great, He was one of the few physicians ever to receive this 
honor. On a professional visit that same year he was injured by a fall from a car. 
This accident was followed by symptoms of spinal concussion, and it seemed to be 
the cause of the development of the paralytic affliction which gradually weakened 
him and finally deprived him of the use of his limbs. Early in November, 1877, he 
suffered a sudden paralytic seizure from which he never rallied. On January 6, 1878, 
he quietly passed away. 



[4611 



OBSERVATIONS ON SOME CASES OF PERMANENTLY 
SLOW PULSE^t 

By 

WILLIAM STOKES, M.D. 

Physician to the Meath Hospital 

I N IHE fourth volume of the Dublin Hospital Ileports, Sir. Adams has 
recorded a case of permanently slow pulse, in which the patient suf- 
fered from repeated cerebral attacks of an apoplectic nature, though 
not followed by paralysis. The attention of subsequent writers on dis- 
eases of the heart, has not been sufficiently directed to this case, which 
is an example of a very curious and, as there is reason to believe, special 
combination of symptoms. The following cases will still further elucidate 
a subject on which there is but little information extant:— 

Case 1. Repeated pseudo-apoplectic attacks, not followed by paralysis; 
slow pulse, with valvular murmur. 

Butler, aged sixty-eight, was admitted into the Meath Hospi- 

K t had been robust, until 

• yaars ago, at which time he was suddenly seized with a faint- 

ing fit, in which he would have fallen if he had not been supported. This 
occimed several times during the day, and always left him without any 
Msan e ects. Since that time he has never been free from these 
attacks for any considerable length of time, and has had, at least, fifty 

vnlr'"'"?'- ° to ^he period of their in- 

anti f very irregular as to their intensity, some being much milder 
lance f J J^^.^tion than others. They are induced by any circum- 
fxertln 1 to impede or oppress the heart’s action, such as .sudden 

iir^ ve^ 1 r ‘^“""tipated bowels. There is little warn- 

Imalh wh cl? "«ack. He feels, he says, a lump first in the 

heaT whcT? 1 "Sht side of the neck into the 

semtlil thnf/'T' explode and pass away with a loud noise re- 
by fflutteS? 1 ™s is often aecompanied 

iioinea at tne mouth duriu" thn fit 'hut • n - . 

The duratinn nf tv. ++ i occasionally injured his tongue. 

« «v. 

never suffered iinpieasant effec'ls nle. .f 

eiiecis attei the fits, nor had anything like 

tSlokess account „r ..Fatt, .e.enetaUon ot tHo^H^n.'.TVepHntoa on pp. 
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paralysis, llis last fit oceurrcd about one month before admission. lie 
has never heard it remarked that tlicre ^vas anything peculiar about his 
heart or pulse. At first he found that spirits was (he best restorative or 
prophylactic, but lately ho has not used them, being ^'afraid to die with 
spirits in Ins !)elly.^' 

On admission, he was haggard and emaciated, but seemed the wreck of 
what was once a fine, robust man. He lay generally in a half drowsy 
state, but when spoken to was perfectly lively and intelligent. 

What he souglit admission into ho.spital for was an injury he had sus- 
stained, by a fall, on the left shoulder, Ihi.s, liowever, was of no conse- 
quence, and he soon recovered under the use of an anodyne liniment. 

He makes no complaint of his general health; his appetite is good, and 
he .sleeps well; bowels regular, and, in fact, all the functions are in good 
order. lie has, however, some cough, attended with a slight mucous ex- 
pectoration. His intellectual powers arc perfect. He complains of a feel- 
ing of chilliness over the body, and is never warm except when close to 
the fire. This has long been the case ; and he says that each day he gets a 
periodical chilh generally in the afternoon, which is followed by increased 
heat of the .surface, but without sweating. 

On percussion, the chest is univer.sally resonant. The respiratory mur- 
mur loud, and combined, more esiiccially posteriorly, with large mucous 
rfiles. The impulse of the heart is extremely slow, and of a dull, pro- 
longed, licaving character, giving the idea of feeble as well as of slow 
action. The first sound is accompanied by a soft bruit de soufUet, which is 
prolonged until the commencement of the second sound, and is heard very 
distinctly up along the sternum, and even into the carotid arteries. The 
second sound is also imperfect, though very slightly so ; the imperfection 
being much more evident after some beats than after others. Pulse 
twenty-eight in the minute, of a prolonged, sluggish character; the ar- 
teries pulsate visibly all over the body, but no bruit is audible in them. 
They appear to be in a state of permanent distention; the temporal ar- 
teries ramifying under the scalp, just as they arc seen in a well-injected 
subject. All the other cavities and viscera appear to be in a perfectly 
healthy state. Urine, neither acid nor alkaline; of a high colour, clear; 
.specific gravity 1.010; and does not afford a precipitate with nitric acid. 
He was ordered four ounces of wine, and a liniment for the shoulder. 

February 17th. The pulse has varied from twenty-eight to thirty in the 
minute. The cardiac murmurs continue unchanged ; that with the first 
sound is plainly audible over the upper part of the thorax, but most 
evident along the course of the aorta. 

21st. Pulse thirty. Cough quite gone. Has been complaining of a 
feeling of the 'Hump in the stomach'' for several days, and was once 
threatened with the approach of a fit during the night; it passed off, how- 
ever, without becoming a true attack. 
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23rd. An edematous swelling has appeared behind the left ear, extend- 
ing up the side of the head, .slightly tender on pre.s.sure; no redness; has 
had no shiverings, tongue elcan ; bowels free. Pulse up to 36. 

March 3rd. On the 24th of February the edema had left the left side, 
and made its appearance on the right, from which it was di.spersed on the 

following day by the application of poultice.s. The pul.se fell to the u.sual 
range. 


His aspect and general health are greatly improved since his admis- 
sion. He gets up every day, and is much stronger. The .shoulder is al- 
most quite well. The pulse has continued at about 28 or 30. He .says he 
has had two threatenings of fits since his admission, both occurring in 
ed, and both warded off by a peculiar manoeuvre ; as soon as he perceives 
Wtoms of the approaching attack, he directly turns on his hands and 

frT’ this means, he says, he often averts 

what otherwise would end in an attack. 

trouhlpfl^vitn^^ mentioned, for the first time today, that he is much 
very often rln bladder, so that he is obliged to rise 

foZd to bf h examined and 

frL the last S 

of the prostate so on probably depends on the disease 

me prostate so common in old men. 

we pUc™d ‘tha^^the’ listening attentively to the heart’s action, 

similar state of the pulse whieh*^?!!'”^^ corresponding to a 

the minute the evirlpnt n’t u ^ Probably amounts to about 36 in 
eight of these semi hp t ^ i, there must be about 

uLt. ■" •''' ’"“"•'i !>« th»e »5„s are very indi,- 

are loudest over th^s'si'^old^ morbid sounds 

sembbeat, audible pSrs” ™ :'*’.” 

distinct pulsations. The b^t 

than before. On listeninn- i sound, is somewhat louder 

attempts at a contraction nroba'bf there are heard occasional abortive 
not destroy the regSar “’nte ” pf n f They do 

heard, as it were, fflding un thp stronger sounds, but are 

responding state of the pulse, which cT^ted' 32 S «? ^ 

After this liffio tmtea d2 in the mmute. 

he bad no fit, or threSng^ 2 ^rtn^h ’ 

hospital, in order to go to work again Th^ nPPeared anxious to leave 

same standard, and regular • T hoi- •! '^he pulse continued about the 
regular, I beheve it never exceeded 36 in the minute 
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since his admission into the hospital. The phj’sical signs remained un- 
changed, as was observed the day before he left the hospital. An exam- 
ination of the lungs revealed no morbid sign, the bronchial rales, heard 
at the time of admission, ha\nng quite disappeared. 

lie left the hospital in March, intending to go for some time into the 
country before he resumed work. He was advised to be careful not to 
over-exert himself; and never to allow himself to be bled when threat- 
ened with one of his fits. 

Within the present month (June) this patient has been again admitted 
into hospital. The cardiac phenomena remain as before, but a new symp- 
tom has appeared, namely, a very remarkable pulsation in the right 
jugular vein. This is most evident when the patient is lying down. The 
number of the reflex pulsations is difficult to be established, but they 
are more than double the number of the manifest ventricular contractions. 
About every third pulsation is very strong and sudden, and may be seen 
at a distance ; the remaining waves are much less distinct, and some very 
minor ones can also be perceived. These may possibly correspond wdth 
those imperfect contractions which have been already noticed in the 
heart. The appearance of this patient’s neck is very singular, and the 
pulsation of the veins is of a kind which we have never before witnessed. 

He has had scarcely any of the cardiac attacks since he was discharged ; 
he refers the premonitorj^ sensations to the right supra-clavicular region, 
but states that he has often experienced them without any loss of con- 
sciousness following. 

The next case exhibits a similar condition of the heart, but the pseudo- 
apoplectic attacks did not occur. 

Case II. Anemic condition; very slow pulse, with valvular murmur; 
death, apparently" from symeope. 

A man, upwards of fifty' y'ears of age, was admitted, presenting much of 
the general characteristics of senile phthisis. His skin was of a pale yel- 
lowish tint and his whole appearance indicated great debility'. He com- 
plained of cough and dy'spnea, but did not refer any of his suffiering to the 
region of the heart. His pulse was generally 35 in the minute, though 
occasionally rising to 40. The action of the heart was regular, but feeble, 
and a valvular murmur with the first sound, precisely similar to that in 
mitral-valve regurgitation, was alway's audible. This became louder on 
ascending the sternum, and was most intense on the right side, at the 
anterior articulation of the second rib. We were inclined to consider 
this as an example of mitral valve disease, and supposed at first that the 
aortic murmur might result from anemia. The patient died without any' 
struggle. On dissection, the mitral valve was found healthy. The aortic 
valve was thickened and narrowed, but not permanently patent. Water 
poured into the aorta did not pass into the ventricle; the heart was soft 
and flabby, and though not an example of complete fatty' degeneration, 
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was covered by a very thick layer of fat. The aorta presented several 
atheromatous patches. 

In this case the second sound remained normal ; there was no regurgita- 
lon into the ventriele. The valve was sufficiently diseased to cause a 
murmur with the first sound, but from its power of closing completely, 
the second remained unaltered. 

the symptoms of weakened 
. • ,. cases is important, for it should appear that this com- 

bination IS one of frequent occurrence, we shall have le.ss difficulty in 

There is no reason to be- 
fattv stif f 'll neee.ssary connection between the weakened, or 

Ife comb 1 the aorta or its valves; but that 

siderirons " ^he following con- 

bination which have now been given, we see the com- 

bmation of slow pulse with aortic murmurs. 

on^dSletfor^" 

spIkl'Hf bone. The rai SThe^tLr'-^'° 

P«u tht r deposition.- 

the D.S. ffo," » ‘.‘V I” ‘It* »“»nd ™l™« "f 

into fat the viZl Sveatly degenerated 

•ts ItVoi “«« with .therom. 

on the (^nnecHrm in his original and important observations 

teenth vToCt ,he ZL f I"' 

of the anne-irnn^^p u i Medical Science, gives an account 

•nd sloS Sr,r f""' iho l»dp „i the E.rl of K, 

ccediti" twenty five ^e T remarkably infrequent, sometimes not ex- 
ayncope. SZ 'in,, w.s subject to 

of the state of the ^ade in London, and no mention is made 

so that they could not effppt ^u thickened and partially ossified, 

extensively softened a„?tW ? ‘’'Z ‘■'-i" "■ 

and the substance of thp i -pf distended with a limpid fluid, 

was so softened as to present an Xost*"^"’ ‘=°';t'cal and medullary, 

at the base of the brain urpsent i 'dreamy consistence. The arteries 
This case warin '7 yellow depositions. 

tion, at least, of’ a weakened^statT’of degenera- 

o£ the combination of a sinmil i ventricle. It is another e.xaraple 

disease of the aortic valve. ^ to .syncope, and 

♦S?c account of Robert s\,lams. page 39s. 
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I am indebted to lilr. Adams for the particulars of an interesting case 
of slow pulse, with lesion of the aortic orifice, and remarkable softening 
of the left ventricle. The patient had been in excellent health up to 
within a few months previous to his death. He had no palpitation, 
dyspnoea, nor irregularity of the pulse. He had been exposed to vaiious 
debilitating causes, and, when seen by Mr. Adams, presented a slow pulse 
and visible pulsation of the arteries of the neck. The pulse fell to below 
forty, and a loud bruit de souffiet could be heard along the aorta and in 
the region of the heart. Mr. Adams found the heart to be one of the most 
friable he had ever met with, breaking down under the slightest pressure 
of the fingers. The valves of the aorta were less diseased than could 
have been expected, considering the state of the pulse, and the visible 
pulsations noticed in all the arteries. The valves were not inadequate to 
perform their functions, from their being diseased or altered in their 
structure of form; but the calibre or area of the aorta was so expanded 
that they could not prevent reflux into the ventricle. 

I have lately seen another case presenting the combination of a pulse 
under thirty, repeated pseudo-apoplectic attacks, not followed by paraly- 
sis, and distinct valvular murmur with the first sound. The gentleman is 
advanced in life, but enjoys very good general health. He has ahvmys 
found that the attacks were increased whenever he was lowered by 
regimen or medicine. He takes a moderate quantity of wine, an is t lus 


able to ward off the malady. 

The preceding observations go to prove that the combination of the per- 
manently slow pulse, with a diseased condition of the aortic opening, is 
not uncommon. We owe to Dr. Corrigan, the important prac ica o 
servation, that in cases of permanent patency of the aortic va ve, e 
patients do not generally bear a reducing system, but are es 
a tonic, or even stimulating regimen; and I entirely agree with Frotes- 
sor Law in his opinion, that the pseudo-apoplectic attacks, in ^ ® ° 
pulse and weakened left ventricle, are more frequently aUributable to a 
diminished or feeble circulation, than to one of active conges 
We have thus seven cases of permanently slow pulse. In 
disease of the aorta or the valves, or both, was iscovere p«ees the 

and in four, a manifest aortic murmur existe ; m vo o 
second sound was normal ; and in two there was the murmur of regurg 


tion in the aortic valve.* . 

I do not believe, however, that the aortic murmnr is 
necessary combination of the weakened heart. Its 
cases manifestly arises from the combination of 
have abundant evidence that a weakened heart, without 

•In Dr. Robert Smlth’ji publlshca ”'„lS‘women!'’3rid^ no 

we healthy. The ratients were boUi pjJients were not under Dr. Smith s cai^e 

Is recorded. The pulse as very slo^. The.e^pa^^ he3.rt. ^ 

See also the lm»"ortant case of Transactions of the Society for 1840. 

Pathological Society by Mr. Carmichael— Transac.iot 


may exist, and yet no murmur be produced. In the typhoid softening 
of the heart, we have rarely recognized a valvular murmur; and where 
it did occur, there was reason to believe that carditis had .supervened. 
The typhoid softening, with a pulse from 30 to 40, commonly exists 
^vithout any murmur. 

In Dr. Cheyne^s patient a remarkable state of the respiration was ob- 
served for some time before death. ‘*For several days/^ says Dr. Cheyne, 
**his breathing was irregular; it would entirely cease for a quarter of a 
minute, then it would become perceptible, though very low, then by de- 
grees it became heaving and quick, and then it would gradually cease 
again. This revolution in the state of his breathing occupied about a 
minute, during which there were about thirty acts of respiration.^' 

I once witnessed this condition of breathing, but had not an oppor- 
tunity of making a dissection. The patient was a gentleman of about 
sixty years of age, and of spare habit; his ailments commenced with a 
sudden and severe attack of dyspnea, 'which subsided, leaving him to all 
appearances perfectly well; this returned at irregular intervals. When 
I saw him he had a full, soft, pulse, and a loud though varying murmur 
with the first sound, propagated into the aorta. At the top of the sternum 
the murmur was intense, and on several occasions the arteries seemed to 
pulsate with a force much greater than could be expected from the im- 
pulse of the heart. For more than two months before his death, this 
singular character of respiration was always present, and so long would 
the periods of suspension be, that his attendants were frequently in doubt 
whether he was not actually dead. Then a very feeble, indeed barely 
perceptible inspiration would take place, followed by another somewhat 
stronger, until at length high heaving, and even violent breathing was 
^a shed, which would then subside till the next period of suspension. 

1 his was frequently a quarter of a minute in duration. I have little doubt 
that this was a case of weakened and probably fatty heart, with disease of 


essor aw as lately communicated to me the following note of a 
un er is care in Sir Patrick Dun's Hospital. It is an example of 
a ^ ery weak heart, with the pseudo-apoplectic attacks. 

f lOfh, 1846, aetat. 44, states that about 

suddenly attacked wth a fit, which he describes as 
down - sight suddenly failed, and he fell 

time ' A-ft^ continued a minute or so, leaving him stupid for some 

for two ^eaJth was bad 

at irretriii f ’ "" ^ resumed his trade, being occasionally attacked 

becaTe^or t^vo to three months, tiU the attacks 

twenTv.C\ ''''' mi twelve times in the 

ours. hese attacks are induced by smoking, or drinking 
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WILLIAM SENHOUSE KIRKES 

(1823 1864) 

rr«'^n*HAM SEI.-HOUSE KIEKES, acconllnc to Power, was born at Hllkcr In 
^(j2/Kortb Lancashire. EncUnd. In 1823. He rccolecd his prlm.ary ^ ‘ 

Carted Grunmar School. He then bcc-ame apprenticed to a <1™ 

Lancas'er In 1811. Klrkes bet-an hl.s studies at St Bartholomews HospltM, where 
^p™; d to be a hrt.U.ant student In 18.2 he received the hlnhest 

and in 1813. he tanked first in nirKerj-. In 1811. he was first In medicine, mid- 
TdXcry, medical juri^tpnjdcucc, and clinical medicine. 

In 1S16, Kirkes received lib degree of Doctor of Medicine from ^ Jnrjetrator 
Berlin. St Eartholemcw’s Herpltal appointed him medlc.al 

Of morhld anatomr In 1818. In 1850 he bec.ame a llcentmte ef f = f " 

Phyrldans, and In 1855 he was elected a fellow of that crKanlsatlon. In 1856 he 
delivered the Gonl.’jtonlan Itccturc. 

Klrkes was appointed assistant phrslclan to St. B^^hol^omcw’s HosplW l^n K5L 
and phjTddan in 1861, a few months hefore his nntlmcl> deal. 

Bartholomew's Hospital on hotany, and, with Dr. Patrick Black (1813-1879), 
livered Joint lectures on medicine. 

The diseases of the vascular system were of special ^Tj^^^oagula,” 

he contrihulcd the first English article on “Emholtsm from • months 

in which he confirmed Virchow's views, which had hecn pnhlLhod 
earlier. Because KIrkes's description of the condition leaves 
have Included It among our cla^ic accounts. 

Klrkes expected to write .n work on diseases ef the heart, hut unfortunately, death 
intervened “before he had collected all his material. rroT^e 

Dr. Klrkes sras a member of the commission appointed ^ ^ ^ served 

Guards to make an investigation of the prohlem J^.^^ac- 

in this capacity for a short while, when suddenly ho wa amd 

cempanled hy plcurl.sy and pericarditis. The disease made rapid progress 

on December 8, 18G1. ^ ^ -DisTrcinincrr** 

Klrkes made a transcription of Sir James ^ g Klrkes as- 

v:Mcb ^as published In 1848 as the ° ^ subsequent editions of 

slsted hy Tames Paget." Paget's issuance of the 

this vrork, V 7 hlch vras published as Klrkes P > By 

fourteenth edition, at vrhlch time Halliburton became c rtnoTr bv subscrlp- 

. ^ 4 . TTirVocr raiscd u fund of money by suosenp 

The friends and former students of Kirkc ronslstcd of a gold medal 

tlon to provide a memorial to him. Tor many Hosnltal who passed the best 

awarded annually to the student of St. ^artho medical service In the 

examination In the diagnosis and treatment of P caused the aggre- 

wards Of the hospital. In 1885, Mrs- Kirkes 
gate of the annual prize to he thirty pounds, in additio 
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ON SOME OF THE PRINCIPAL EFFECTS RESULTING 
FROM THE DETACHMENT OF FIBRINOUS DEPOSITS 
FROM THE INTERIOR OF THE HEART, AND THEIR 
MIXTURE WITH THE CIRCULATING BLOOD* 

By 

WILLIAM SENHOUSE KIRKES, M.D. 

Licentiate of the Loyal College of Physicians, Legistrar and Demonstrator of MorMd 
Anatomy at St. Bartholomew's Hospital 

T hat the fibrlnotis principle of the blood may, under certain cirenm- 
stances separate from the circulating fluid during life, and be de- 
posited within the vascular system, especially on the valves of the heart, 
is a fact so clearly established and so generally admitted, that I need only, 
at the outset of the communication I have the honour to present to this 
Society, allude to it as a settled truth, and refer, for the proofs, to the 
various general works on diseases of the heart and blood-vessels, and 
to such special essays on the subject as those of Dr. Burrows^ and Dr. 
Hughes.^ From these sources may also be gathered nearly all that is yet 
known respecting the various conditions under which the deposition of 
fibrine takes place, and the several forms which the deposits assume. Into 
these general details I do not propose entering, my object being simply to 
consider the effects which the deposits may produce on the system at 
large. It may, however, be premised that the forms of flbrinous concre- 
tions to which my observations chiefly apply, are, first, the masses usu- 
ally described as Laennee’s globular excrescences; and, secondly, the 
granular or warty growths adhering to the valves and presenting in- 
numerable varieties from mere granules to large irregular fungous or 
cauliflower excrescences projecting into the cavities of the heart. 

Avoiding all discussion concerning the origin of these latter growths, I 
proceed at once to state that in whatever way they may originate, they 
are, when once formed, full of peril, and often remain so even long after 
the circumstances which gave rise to them have passed by. If of large 
size and only loosely-adherent, as they often are, one or more masses of 
even considerable magnitude may at any time be detached from the 

•Tr. Roy. ited.-Chlr. Soc. London 3T: 281-324. 1852. Communicated by Gcorgre Burrows, 
M-B., F.R.S , Physician to SL Bartholomew’s Hospital. Received April 12, read May 25, 
1852. 

*Med. Gaz. vol. xvi, 1834-5. 

*Guy's Hosp. Reports, vol, Iv, 1839. 
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valves and conveyed with the circulating blood until arrested within 
some arterial canal which may be completely plugged up by it, and thus 
the supply of blood to an important part be suddenly cut off, and serious, 
even fatal results ensue. Or, the deposits on the valves may be detached 
in smaller masses, and pass on into arteries of much less size, or even into 
the capillaries, where, being arrested, they may canse congestion, fol- 
lowed by stagnation and coagulation of the blood, with all the subse- 
quent changes which blood coagulated within the living body is liable 
to undergo. In this way are probably induced many singular morbid ap- 
pearances often observed in internal organs, and rarely well accounted 
for. Again, the masses of hbrine may soften, break up, and discharge 
the finely granular material resulting from their disintegration ; and this, 
mingling and circulating with the blood, may give rise to various dis- 
turbances indicative of a contaminated state of this fluid, producing symp- 
toms very similar to those observed in phlebitis, typhus, and other 
analogous blood-diseases. In one or more of these several ways, and 
probably in others not yet clearly recognised, fibrinous material detached 
from the valves, or any other part of the interior of the heart, may be the 
cause of serious secondary mischief in the body. 

It appears unnecessary to insist here on the possibility of any of the 
various forms of fibrinous deposit found within the heart being detached 
either spontaneously or by the mere force with which the current of 
blood passes over the surfaces on which they are placed. For it is well 
kno\\Ti that after death a very gentle force, sometimes even the slightest 
touch, will loosen and dislodge both small granular particles and masses 
of considerable size from the valves and inner surface of the heart. Not 
infrequently, indeed, lumps of old laminated fibrine of even considerable 
magnitude are found loose in the cavities of the heart, having probably 
dropped off before death; and sometimes a mass of this kind may be 
found some distance along the aorta or pulmonary artery. 

It is clear, then, that such fibrinous deposits may admit of being very 
readily detached, and it must be equally clear that once floating freely 
in the blood they are exposed to the almost certain consequence of being 
transmitted with this fluid, and stopped at the first vessel too narrow to 
allow of their transit. 

The parts of the vascular system within which these transmitted masses 
of fibrine may be found will of course depend, in great measure, upon 
whether they proceeded from the right or left side of the heart. Thus 
if they have been detached from either the aortic or mitral valves, they 
will pass into the blood propelled by the left ventricle into the aorta 
and its subdivisions, and may be arrested in any of the sj^stemic arteries 
or their ramifications in the various organs, especially those which, like 
the brain, spleen, and kidneys, receive large supplies of blood directly 
from the left side of the heart. 
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If, on the other hand, the fibrinous masses are derived from the pul- 
monary or tricuspid valves, the pulmonary artery and its subdivisions 
within the lungs will necessarily become the primary if not the exclusive 
seat of their subsequent deposition. A division of the subject being thus 
naturally formed, I propose to embody the remarks I am about to submit 
to the Society under two principal heads, considering — 

1st. The remote effects resulting from the separation of fibrinous or 
analogous deposits from the valves or interior of the left side of the 
heart; and 

2d. The corresponding effects produced by the detachment of like de- 
posits from the valves or interior of the right side of the heart. 

PART I 

ON THE EFFECTS WHICH MAY RESULT FROM THE SEPARATION 
OF FIBRINOUS DEPOSITS FROM THE VALVES OR INTERIOR 
OF THE LEFT SIDE OF THE HEART, AND THEIR 
CIRCULATION WITH THE SYSTEMIC BLOOD 

In endeavouring to elucidate this part of the subject, I beg to draw at- 
tention, in the first place, to instances in which it seems probable that 
masses of considerable magnitude have been detached from the left side 
of the heart, and subsequently arrested in an arterial channel of notable 
size; secondly, to some of the effects which seem to ensue when smaller 
arterial vessels or capillaries are similarly blocked up ; and, thirdly, to cir- 
cumstances which make it probable that, not unfrequently, the introduc- 
tion of particles of fibrine into the circulating blood gives rise to con- 
stitutional symptoms indicative of a poisoned state of this fluid. 

1. The first three cases which I shall offer are in many respects identi- 
cal ; for in each, death seemed to ensue from softening of the brain, con- 
sequent on obliteration of one of the main cerebral arteries by a mass 
of fibrinous material, apparently derived directly from warty growths on 
the left valves of the heart. 

Case L — ^Margaret Shaw, aet. 34, a pale, weakly-looking woman ; admitted 
into St. Bartholomew's Hospital, under Dr. Roupell, about the middle of 
July, 1850, on account of pains in her lower limbs, and general debility. 
A loud systolic murmur was heard all over the cardiac region. No ma- 
terial change ensued in her condition until August 7th, when, while sit- 
ting up in bed eating her dinner, she suddenly fell back as if fainting, 
vomited a little, and when attended to was found speechless, though not 
unconscious, and partially hemiplegic on the left side. The hemiplegia 
increased, involving the left side of the face as well as the limbs, and 
gradually became complete in regard to motion, while sensation seemed 
to remain unimpaired. She continued speechless and hemiplegic, but 
without loss of consciousness, for five days, when she quietly died. 
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On cxammms Hic hotly, six houi's after cleatli, the skull and dura mater 
were found natural; but the small vessels of the pia mater were much 
congested, the congestion amounting, in some places, almost to ecchy- 
moses. The right corpus striaUim was softened to an extreme degree, 
being reduced to a complete pulp of a dirty greyish^white tint, and with- 
out any remains of its characteristic striated structure. The correspond- 
ing optic thalamus was healthy; but a condition of pale softening, similar 
to that affecting the corpus striatum, existed also to a considerable extent 
in the posterior lobe of the right cerebral hemisphere. The rest of the 
cerebral substance of this hemisphere was softer than natural, and ap- 
peared to contain less blood than ordinary. All other parts of the brain 
were healthy. The right middle cerebral artery just at its commencement 
was plugged up by a small nodule of firm, whitish, fibrinous-looking sub- 
stance, which, although not adherent to the walls of the vessel, must have 
rendered its canal almost, if not quite, impervious. With the exception 
of a speck or two of yellow deposit in their coats, the rest of the vessels 
at the base of the brain were healthy and filled with dark blood. 

The heart was enlarged; on its exterior were several broad white 
patches of old false membrane. The right cavities and left auricle con- 
tained recent separated coagula; the fibrine firm and whitish. The right 
valves were healthy; so also were the aortic, with the exception of slight 
increase of thickness. The mitral valve was much diseased, the auricular 
.surface of its large cusp being beset with large warty excrescences of 
adherent blood-stained fibrine. There were a few scattered deposits in 
the coats of the aorta. The right common iliac arteiy, about an inch 
above the origin of its internal branch, was blocked up by a firm, pale, 
laminated coagulum, which extended into the internal iliac, and for about 
a quarter of an inch down the external iliac, where it terminated rather 
abruptly. The lower portion of the coagulum was colourless, and softer 
and more crumbling than the upper, which was also more blood-stained 
and laminated. There was no adhesion of the coagulum to the walls of 
the vessels. No similar clot existed in the iliac vessels on the opposite 
side. The pleurae were adherent in places; the lungs oedematous, and in 
places solidified by compact greyish-white masses, such as might result 
from uncured pneumonia. The pulmonary vessels were free from old 
coagula. 

The liver and intestinal canal were healthy. The spleen was enlarged, 
pale, and soft. One large portion, about a fourth of the organ, was con- 
verted into a mass of firm, yellowish-white, cheesy substance. The kid- 
neys were pale, rough, and granular. AVithin the cortex of the right 
were several large masses of yellow deposit, surrounded by patches of 
redness. The portions of medullary structure passing to these deposits 
were compact, dryish, and yellow. 
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In the case just narrated death evidently resulted from softening of a 
large ])ortion of the right side of the brain ; and the cause of this soften- 
ing appeared to be an imperfect supply of blood, consequent on the middle 
cerebral artery of the same side being obstructed ])y a plug of ti])rinc 
within its canal. I am not aware that there has yet been recorded a 
case ill which fatal softening of the brain resulted from a cause like 
this; therefore in itself this ease is one of value. That the existence of 
the fibrinous coagulum within the cerebral artery was the real cause of 
the changes in the brain, can, I think, scarcely admit of question. The 
sufficiency of such an obstruction to produce the efTccls ascribed to it is 
fully established by the many instances in which disturbance, or complete 
arrest of function in a ])art, with subsequent atrophy or disorganisation 
of its tissue, results from any circumstance which materially impedes or 
entirely cuts ofE its sui)ply of blood. 


PART II 

ON THE EFFECTS WHICH MAY RESULT FROM THE 
DETACHMENT OF FIBRINOUS DEPOSITS FROM 
THE RIQHT VALVES OF THE HEART 

If, from what has been stated, it be assumed as probable that deposits 
of fibrin occurring on the valves of the left side of the heart, may, by 
being detached, be productive of serious affections of remote organs, it 
may be inferred also that similar deposits occurring on the right valves 
may induce corresponding secondary affections of the lungs. And there 
seems to be sufficient evidence for believing that such is really the case. 
For it may, 1 think, be clearly shown, that most of the fibrinous or other 
similar secondary deposits in the lungs, also many of the old coagula 
found in the pulmonary artery or its branches, and possibly some forms 
of pulmonary apoplexy, arc closely connected with it, if not actually de- 
pendent upon, filirinous dejiosits on the valves, or interior of the right 
side of the heart, or materials transmitted through the heart by venous 
blood. It is of course conceivable that when the deposits on the right 
valves consist of large warty masses, as they occasionally do, portions of 
considerable size may be detached, and transmitted along the pulmonary 
artery, and so plug up one of the large branches of this vessel, just as 
similar masses detched from the left valves may be arrested in one of the 
main systemic arteries; but I have not yet met with a decided instance 
of such an occurrence. Prohalily the more usual manner in which the 
separation o£ fibrinous masses from the right valves leads to tlie forma- 
tion of coagula in the pulmonary artery, is by the transmission of small 
particles to the minuter divisions of the artery, or to the capillary plexus, 
arrested at which they induce stagnation of the blood in those brnnche.s 
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of the artery distrihulefl to the seats of obstruction. Such a result is 
almost iiceoHsarily conscquei\t on the pccniliar mode of distribution of the 
brandies of the ])uliuouar 3 * artery, which pass to tiieir destination without 
nnnstomosis. In a paper on the formation of con^ula in the pulmonary 
artery, published in the 7'ransactions of this Society, Jfr. Paget has 
clearly sliown tlie intluenec u*hich certain obstnuUions in the pulmonary 
eapillari&s, surh as oedema, chronic jineumon in, and })ulmonnry apoplexy, 
somctiineij exorcise in indueing eonguJation of blood in the arteries sup- 
plying tiic obstructed parts. And I have likewise noticed a similar in- 
fluence apparently resulting from other circumstances, sueii as extensive 
old tubercular disease, and extreme compression of the lung by false mem- 
brane on the pleura, which have obliterated large portions of the pul- 
monary tissue. Mr. Paget also narrates instances in which particles of 
cancerous matter brought from remote organs to the riglit side of the 
heart-, and thence transmitted to tlic lungs, became arro.stcd in the pul- 
monary capillaries, arul so induced stagnation and sulisequcnt changes of 
the blood, in branches of the pulmonary artery. Cases like these, of 
which 1 liave seen several examples, .seem to leave no doubt tliat a like 
coagulation of blood in tlie ])ulmonnry arteries may result from obstruc- 
tion caused by tlie arrest of particles of fibrinc detaeiicd from the right 
valves of the heart, and transmitted to the pulmonary capiilaric.s. An 
instance of this is furnished by one of the cases already narrated (Case 
111), in which, together with large, nodular, and warty niasse.s attached 
to the lricu.s7>id valve, nearly every branch of both divisions of the pul- 
monary artery were blocked up by old fibrinous coagula. 

Another equally striking illustration is atiordcd I)y a specimen in the 
museum of St. Rnrtholomow's Hospital, in which, witli extreme disease of 
the pulmonary valves, accompanied with the deposition of thick irregular 
layers of soft fibrinc on each of them, there were old coagula filling many 
of the ])ranchcs of tlie pulmonary artery. In this ca.se there were also 
several large, solid, fibrinous masses in the substance of the lung; and it 
seems rcasonaldc to believe that tliosc, as well as the coagula in the pul- 
monary artery, had their origin in the depo.sit.s of fibrinc on the pul- 
monary valves, portions of wliich were probably detached, arrested in 
the capillary’ plexus of the lungs, and so caused the fibrinous masses in 
the pulmonary tissue, and the consequent coagulation of blood in the 
arterial branches distributed to these parts. 

The fibrinous masses in the lungs which the .specimen just mentioned 
presents, appear not unlike portions of old pulmonary apoplexy, from 
which mo.st of the colouring matter of the extravnsated blood has been 
removed; and it is not improbable that many similar masses in other cases 
may have originated in a like cause, and not in haemorrhage into the 
pulmonary tissue. Such masses, indeed, represent one of the appear- 
ances described as capillary phlebitis of the lungs, or, in other words, one 
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stage in the transformation undergone hy blood stagnant and coagulated 
in the pulmonary capillaries. This blood passes through the same changes 
in the lungs that it undergoes when similarly situated in other organs; 
and the various examples of these changes are not infrequently met “vvith 
in the lungs. Thus, in Case III were found various gradations, from 
firm compact coagula, through soft, brownish, disorganised blood, to 
collections of yellowish, puriform material, which in places formed or- 
dinary abscesses. Masses of such large size and with such obvious charac- 
ters as these, are of course readily recognised. Yet not infrequently, de- 
posits of a similar nature exist in the lungs, though of such extreme 
minuteness as to elude detection, unless specially sought for. These con- 
sist of small, slightly elevated, red dots, with a pale-yellow or buff- 
coloured centre, scattered, sometimes thickly, over the surface and within 
the interior of the lung. They are exactly identical with that spotted 
form of capillary phlebitis already mentioned as often occurring in 
systemic organs and in various tissues, either combined Avith other forms 
or alone, When met Avith in the lungs I have hitherto invariably found 
it either as the result of some morbid material in the venous blood, or in 
direct connection Avith affection of the right valves of the heart; such af- 
fection, namely, as is attended Avith the deposition of fibrinous granules 
on the surface of the valves. To quote but one instance out of seA’^eral of 
the kind, I Avould mention the case of a girl under the care of Dr. Hue, 
early in the year 1851. This patient died suddenly, after suffering for 
some months Avith symptoms of extreme disease of the heart. Besides 
general enlargement of the heart, and narroAving of the mitral orifice, the 
free border of the tricuspid valve Avas studded Avith small, pale, fibrinous 
granules, a few of Avhich existed also on the pulmonary A^ah'^es, At first 
sight the lungs appeared healthy, but, on closer inspection, they Avere 
found freckled throughout with small, dark-red spots, like minute 
ecchymoses, in the interior of scA^eral of Avhich Avas a distinct buff- 
coloured speck. The AueAv Avhich may not unreasonably be taken of these 
spots is, that they consisted of congested capillaries, in Avhich minute 
fragments of fibrine, transmitted from the right Amlves of the heart 
had been arrested, the appearances, indeed being just such as resulted 
from the injection of softened meat into the blood in one of M. Gaspard’s 
experiments. 

Under Avbatever form these A'arious deposits are met Avith in the lungs, 
I believe that careful examination Avill show them to be almost inA’^ariably 
associated either Avith the presence of fibrinous groAvths on the right 
A'alA’es of the heart, or Avith some other condition leading to the existence 
of particles of fibrine or other foreign matter in the blood transmitted to 
the lungs. Of these other conditions the most important seem to be the 
disintegration of old masses of fibrine situated Avithin the right caA'ities 
of the heart, and a like disintegration of old coagula in some part of the 
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venoxis system, and its subsequent mixture %vith the venous blood. It ap- 
pears to be quite usxial for the old colourless or pale-reddish clots found 
in the right cavities of the heart, especially in the appendix of the 
auricle, to soften in the centre, and be converted into a dirty reddish- 
brouTi or fawn-coloured material. Sometimes the softening extends 
through the whole substance of the mass, with the exception of a thin 
layer at the circumference, which forms a kind of cyst or bag within 
which the softened material is contained. Sometimes too this cyst bursts 
and discharges its contents, leaving nothing but the outer shell attached 
to tlie interior of the heart. The softened material thus left loose and 
mingled vdth the blood will doubtless contaminate it almost as effectually 
as the direct introduction of a similar material by injection into a vein 
would do. And it is easj^ to imagine that the solid particles of fibrin e 
may be arrested at the capillaries of the lungs, and produce the various 
forms, especially perhaps the spotted variety, of deposit to which allusion 
has been made. Old coagula in the veins too, under whatever circum- 
stances they may have originated, appear almost equally liable to undergo 
softening, and to break up and mingle their disintegrated particles with 
the venous current along which they may pass to the lungs, and produce 
effects similar to those consequent on the transmission of like material 
from the cavities of the heart. 

Sucli are some of the principal effects which the transference of frag- 
ments of fibrine from the right side of the heart appear capable of pro- 
ducing in the lungs. Much more might be said on the subject, but the 
length to which this communication has already extended precludes any 
further remarks at the present time. I would only add the suggestion 
that possibly the peculiar form of the pneumonia sometimes observed in 
rheumatic fever may, in some way, have its explanation in the transmis- 
sion of fibrinous particles from the right valves of the heart to the lungs. 
The almost invariable existence of disease of the pulmonary or tricuspid 
valves in the fatal cases of rheumatic pneumonia I have examined after 
death strongly favours the opinion that there is some close relation be- 
tween this peculiar inflammation of the lungs and the fibrinous deposits 
on the right valves of the heart. 

In conclusion, let me briefly recapitulate the principal points I have 
endeavoured to establish to the satisfaction of the Society. They are, 
1st, the general fact that fibrinous concretions on the valves or the in- 
terior of the heart admit of being readily detached during life, and 
mingled with the circulating blood; 2dly, that if detached and transmitted 
in large masses, they may suddenly block up a large artery, and so cut off 
the supply of blood to an important part ; if in smaller masses, they may 
be arrested in vessels of much less size, and give rise to various morbid 
appearances in internal organs; while, under other circumstances, the 
particles mingled with the blood may be extremely minute, po.ssibly the 
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stage in the transformation undergone by blood stagnant and coagulated 
in the pulmonary capillaries. This blood passes through the same changes 
111 the lungs that it undergoes when similarly situated in other organs; 
and the various examples of these changes are not infrequently met with 
in the lungs. Thus, in Case III were found various gradations, from 
firm compact coagula, through soft, brownish, disorganised blood, to 
collections of yellowish, puriform material, which in places formed or- 
dinary abscesses. Masses of such large size and with such obvious charac- 
ters as these, are of coiu’se readily recognised. Yet not infrequently, de- 
posits of a similar nature exist in the lungs, though of such extreme 
minuteness as to elude detection, unless specially sought for. These con- 
sist of small, slightly elevated, red dots, with a pale-yellow or buff- 
coloured centre, scattered, sometimes thickly, over the surface and within 
the interior of the lung. They are exactly identical with that spotted 
form of capillary phlebitis already mentioned as often occurring in 
systemic organs and in various tissues, either combined with other forms 
or alone. When met with in the lungs I have hitherto invariably found 
it either as the result of some morbid material in the venous blood, or in 
direct connection with affection of the right valves of the heart ; such af- 
fection, namely, as is attended with the deposition of fibrinous granules 
on the surface of the valves. To quote but one instance out of several of 
the kind, I would mention the case of a girl under the care of Dr. Hue, 
early in the year 1851. This patient died suddenly, after suffering for 
some months with symptoms of extreme disease of the heart. Besides 
general enlargement of the heart, and narrowing of the mitral orifice, the 
free border of the tricuspid valve was studded witli small, pale, fibrinous 
granules, a few of which existed also on the pulmonary valves. At first 
sight the lungs appeared healthy, but, on closer inspection, they were 
found freckled throughout with small, dark-red spots, like minute 
ecchymoses, in the interior of several of which was a distinct buff- 
coloured speck. The view which may not unreasonably bo taken of these 
spots is, that they consisted of congested capillaries, in which minute 
fragments of fibrine, transmitted from the right valves of the heart 
had been arrested, the appearances, indeed being just such as resulted 
from the injection of softened meat into the blood in one of M. Gaspard’s 
experiments. 

Under whatever form these various deposits are met with in the lungs, 
I believe that careful examination will show them to be almost invariably 
associated either with the presence of fibrinous growths on the right 
valves of the heart, or with some other condition leading to the existence 
of particles of fibrine or other foreign matter in the blood transmitted to 
the lungs. Of these other conditions the most important seem to be the 
disintegration of old masses of fibrine situated within the right cavities 
of the heart, and a like disintegration of old coagula in some part of the 
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venous system, and its subsequent mixture with the venous blood. It ap- 
pears to be quite usual for the old colourless or pale-reddish clots found 
in the right cavities of the heart, especially in the appendix of the 
auricle, to soften in the centre, and be converted into a dirty reddish- 
brown or fawn -no! cured material. Sometimes the softening extends 
through the whole substance of the mass, with the exception of a thin 
layer at the circumference, which forms a kind of cyst or bag within 
which the softened material is contained. Sometimes too this cyst bursts 
and discharges its contents, leaving nothing but the outer shell attached 
to the interior of the heart. The softened material thus left loose and 
mingled with the blood will doubtless contaminate it almost as effectually 
as the direct introduction of a similar material by injection into a vein 
would do. And it is eas}’’ to imagine that the solid particles of fibrine 
may be arrested at the capillaries of the lungs, and produce the various 
forms, especially perhaps the spotted variety, of deposit to which allusion 
has been made. Old coagula in the veins too, under whatever circum- 
stances they may have originated, appear almost equally liable to undergo 
softening, and to break up and mingle their disintegrated particles with 
the venous current along which they may pass to the lungs, and produce 
effects similar to those consequent on the transmission of like material 
from the cavities of the heart. 

Such are some of the principal effects which the transference of frag- 
ments of fibrine from the right side of the heart appear capable of pro- 
ducing in the lungs. Much more might be said on the subject, but the 
length to which this communication has already extended precludes any 
further remarks at the present time. I would only add the suggestion 
that possibly the peculiar form of the pneumonia sometimes observed in 
rheumatic fever may, in some way, have its explanation in the transmis- 
sion of fibrinous particles from the right valves of the heart to the lungs. 
The almost invariable existence of disease of the pulmonary or tricuspid 
valves in the fatal cases of rheumatic pneumonia I have examined after 
death strongly favours the opinion that there is some close relation be- 
tween this peculiar inflammation of the lungs and the fibrinous deposits 
on the right valves of the heart. 

In conclusion, let me briefly recapitulate the principal points I have 
endeavoured to establish to the satisfaction of the Society, They are, 
1st, the general fact that fibrinous concretions on the valves or the in- 
terior of the heart admit of being readily detached during life, and 
mingled with the circulating blood ; 2dly, that if detached and transmitted 
in large masses, they may suddenly block up a large artery, and so cut off 
the supply of blood to an important part; if in smaller masses, they may 
be arrested in vessels of much less size, and give rise to various morbid 
appearances in internal organs ; while, under other circumstances, the 
particles mingled with the blood may be extremely minute, po.ssibly the 
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FATTY DEGENERATION OF THE HEART* 

By 

WILLIAM STOKES^ 

QENERAL DIAQNOSIS OF THE DISEASE 

I F IT be inquired how far we have gone, since the time of Laennec, in 
establishing the diagnosis of this affection, it will appear that as yet 
but little has been done. Laennec declared that he knew of no means by 
which the diagnosis of fatty degeneration of the heart could be made ; and 
Dr. Ormerod, 'writing in 1849, observed, that ''the most extreme cases 
detailed may show that the diagnosis on general or physical grounds is 
almost impossible.” "We cannot,” he says in another place, "predict 
with certainty in any case that we shall hnd this lesion after death ; but 
it is difficult for any pathological observer not to be led to suspect the 
existence of a disease in the repetition of the same circumstances under 
which he has seen it occxir previously.” 

The diagnosis of this condition is not only possible but often free from 
difficulty, at least where the disease is confirmed. On the other hand, 
minor degrees of the affection are to be determined less by direct signs 
than by some general characters. 

The diagnosis turns upon three points : — 

1. The existence of physical signs and symptoms of diminished force 
of the heart. 

2. The occurrence of certain symptoms, principally referrible to the 
brain, which indicate either anaemia on the arterial, or congestion on 
the venous side, of the cerebral circulation. 

3. Symptoms referrible to the respiratory function, which appear to 
arise from deficient power in the right ventricle. 

It is still to be determined how far we can distinguish during life the 
cases of weakened, and dilated hearts, such as have been already de- 
scribed, from those of fatty degeneration. Microscopical anatomy shows 
that in many of the former class there is more or less of the adipose de- 
posit. And it is plain that to the practical physician there is a relation 

•SUjKos, WilUam: The Dheasea of the Heart and the Aorta^ Dublin. 1854, IIodRCs and 
Smith. VV 220-327. We reprint from Medical Claflsic.s 3: 739-74C, 1939 — K. A. W.. 1940. 

tKor nn account of SlokeVa life, ?ee pp. 459-4GI. StokoVs paper, "Ob*«er\ntfon*< on 
Some Ca^es of Permanently Slow Pulse,” Is reprinted on pp. 462-469. 
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momentary unsteadiness in walking, and in others a tendency to faint, 
which may be dissipated by any ordinary stimulus; while in the more 
decided cases the patient becomes suddenly comatose, a condition which 
may be preceded by loss of memory and a lethargic state. I have at 
present under my care a patient whose earlier attacks were syncopal; 
they are now apoplectic, and come on during sleep, each one being pre- 
ceded by a slight convulsion. On recovery, and after all the comatose 
symptoms have passed away, he remains for half-an-hour unable to recog- 
nize his most intimate friends and relations, even his wife he has mistaken 
for his mother. This patient is 63 years of age. This latter symptom 
has been observed in a case of weak heart which lately occurred in Dub- 
lin; the patient frequently failing to recognize friends who had been his 
intimates for half a century. The duration of the attack is generally 
short, paralysis is rare, and when it occurs does not seem referrible to 
any anatomical lesion of the brain. The question as to whether these 
singular attacks are dependent upon deficient arterial supply, or rather 
upon venous congestion, is a difficult one, but it does not involve any 
important point of practice. It is true, that whatever arrests tlie ac- 
tion of the heart will retard the flow of blood in the veins of the head, 
but it could not cause a state of hyperaemia. The opinion that the 
apoplectic seizures are owing to deficient arterial supply seems the most 
tenable. The suddenness of the attack, and, in many instances, the 
rapidity of the recovery, are in favour of this view. I have noticed one 
case in which, on the occurrence of the premonitory symptoms, the pa- 
tient, by hanging his head so that it rested on the floor, used to save 
himself from an attack. A case lately occurred to me of an aneurism of 
the aorta, in which three successive ruptures of the sac took place, with 
intervals of several days. Each rush of blood was attended with the 
best-marked syncopal coma and convulsions. Finally, dissection does not 
show any extra-ordinary congestion of the brain; and we learn from 
auscultation that the action of the heart is feeble. 

This view of the cause of the attacks appears to be still further cor- 
roborated by the occurrence of symptoms of a similar nature in the case 
of a dilated mitral opening by Dr. Fleming, which h<as been already 
given. Here the ventricle was hypertrophied to a great degree, but the 
patient sufTered from regurgitation into the left auricle. 

We can, therefore, only adopt in part the plan of treatment suggested 
by the late ^Ir. Carmichael, which was to relieve the vessels of tlie head 
by venesection, while at the same time .stimulants should be used to excite 
the action of the left ventricle. 

Symptoms rcfcrrihle to the respiratory function, — ^I'Jiere is no evidence 
that the existence of this disease, even in an aggravated form, is an ex- 
citing cause of any organic afTeetion of the lung. On the other hand, the 
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researches of Onnerod, Quain, and others, have demonstrated the fre- 
quent combination of fatty heart with pulmonary disease; but in such 
cases we may hold that the conditions of the lung and heart have little, 
if any mutual relation; they are rather to be considered as the secondary 
accidents of a general morbid state. 

But there is a sjnnptom which appears to belong to a weakened state 
of the heart, and which, therefore, may be looked for in many cases of 
the fatty degeneration. I have never seen it except in examples of that 
disease. The symptom in question was observed by Dr, Cheyne, although 
he did not connect it with the special lesion of the heart. It consists in 
the occurrence of a series of inspirations, increasing to a maximum, and 
then declining in force and length, until a state of apparent apnoea is 
established. In this condition the patient may remain for such a length 
of time as to make his attendants believe that he is dead, when a low in- 
spiration, followed by one more decided, marks the commencement of a 
new ascending and then descending series of inspirations. This symptom, 
as occurring in its highest degree, I have only seen during a few’ weeks 
previous to the death of the patient. I do not know any more remarkable 
or characteristic phenomena, than those presented in this condition, 
whether we view the long-continued cessation of breathing, yet without 
any suffering on the part of the patient, or the maximum point of the 
series of inspirations, when the head is thrown back, the shoulders raised, 
and every nniscle of inspiration thrown into the most violent action; yet 
all this without rale or any sign of mechanical obstruction. The vesicular 
murmur becomes gradually louder, and at the height of the paroxysm is 
intensely puerile. 

The decline in the length and force of the respirations is as regular 
and remarkable as their progressive increase. The inspirations become 
each one less deep than the preceding, until they are all but imperceptible, 
and then the state of apparent apnoea occurs. This is at last broken by 
the faintest possible inspiration ; the next effort is a little stronger, until, 
so to speak, the paroxysm of breathing is at its height, again to subside 
by a descending scale. 

In other cases we see the symptom of sighing to occur in a different 
manner: at irregular intervals the patient draws a single deep sigh, 
especially -when he suffers from fatigue, want of food, or of his ordinary 
stimulants. This is the commonest form of the affection.^ In one case 
it was always most evident when the patient was lying down. 

•The sighing respiration may be observed In persons who are labouring under certain 
forms of gastric or hepatic derangement, and is occasionaiiy a sjTtiptom of undeveloped 
gout. It disappears under appropriate treatment, and probably indicates a temporary' 
weakness of the heart I lately saw a case of long-continued sighing, in which It had 
apparently arised from depression and anxiety of mind, but had. as it were, become a 
habit The patient was a lady of very nervous disposition. A feeble murmur attended 
the first sound of the heart In this case there was probably no organic lesion, for the 
symptom had long existed, and there were no signs of progressive disease. 

(F'ooinote continued on pape ^88.J 
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The phenomena of circulation are next to be considered. We are in 
want of a sufficient number of observations to enable us to declare 
whether in the earlier periods there is any marked character of pulse 
as to strength, frequency or regularity. Many of the recorded cases of 
the minor stages of the disease are deficient in accurate observations of 
the pulse ; but it may be held that no special character of pulse has been 
established. In some the pulse has been weak, rapid, and irregular; 
in others it does not seem to have differed materially from that of health.® 
But in confirmed cases we may meet with three important characters of 
pulse 

1. The pulse somewhat accelerated, but occasionally intermitting; its 
strength may be but little altered. 

2. The extremely weak, rapid, irregular, and tingling pulse (pulsus 
formicans) , 

3. The permanently slow pulse, the rate of which varies from 50 to 30 
in the minute, or even less. 

It is probable, that in the third class of cases, or those with a per- 
manently slow, though distinct and regular pulse, the disease has either 
advanced to a great degree, or has at all events affected the different por- 
tions of the heart equably; and that we may attribute the weak and ir- 
regular pulse to conditions of the heart in which only certain portions of 
the organ have degenerated, or where there is a great difference between 
the right and left sides of the organ. It is further probable that the 
heart may be in two very different conditions previous to the commence- 
ment of the fatty change; and that in the case with irregular pulse, a 
merely weakened and perhaps dilated condition has preceded the deposit 
of fat globules in the muscular fibre ; while in the third class the change 


(Footnote continued from page 487.) 

Sufficient attention has not as yet been directed to this character of respiration. It is, 
when confirmed, almost pathognomonic of a weak and, in all probability, a fatty heart; 
but whether it is to be taken as indicative of the predominance of the fatty change on the 
right side of the heart is stiU an open question. Lagnnec has described a form Of 
asthma with puerile respiration, and he attributes the disease and the signs to some 
special modification of the nervous influence. He observes, that he has never met with it 
except In persons affected with mucous catarrh, and holds that dyspnoea, arising from 
the mere increase of the natural w’ant of the system for respiration, can never amount to 
asthma without the catarrhal complication. But he further speaks of adults and old 
persons who have puerile respiration without catarrh, and who though they are not. 
properly speaking, asthmatic, are short-breathed, and liable to dyspnoea on the slightest 
exercise. 


It is possible that In some of these cases at least, the heart may be In an incipient 
stage of fatty degeneration. I have observed the symptom In a gentleman of about 70 
years of age, w'ho has many symptoms of a weak heart. The action of that organ Is 
regular, but the impulse is extremely feeble, and the pulse compressible. The sounds, 
especially the first, are very' Indistinct; there are no bronchial rfiles, but w'Cll-marked 
puerility of respiration exists over every portion of the thorax. He principally com- 
plains of dyspnoea on exercise, or any- mental agitation; and the symptoms have only 
become prominent within the last eighteen months. So far as the permanent condition 
of the respiration is concerned, this case answers perfectly to Lat^nnec's description of 
dyspnoea with puerile respiration. See Dr- Forbes’s translation of the work of LaCnncc — 
Article, Asthma with Puerile Respiration. 


•This circumstance Is worthy of consideration In connection with that w'hich I have 
recorded as occurring In cases of the softening of the heart In typhus, in many of which 
the pulse Is quite a fallacious guide In determining the strength of the left ventricle. 
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has occurred without previous alteration in the structure or mode of ac- 
tion of the heart. Some of the cases observed in persons who have been 
long bedridden, and who have died from rupture of the left ventricle, are 
of this description. Additional observations, however, are necessary to 
elucidate this subject. 

If we inquire whether irregularity’' of pulse is indicative of valvular 
disease in this affection, we must consider that the synnptom may be 
met with in cases of weak^ dilated hearts, without valvular disease, and 
therefore, that we might expect it in fatty degeneration. On the other 
hand, the occurrence of cases with a perfectly regular though slow pulse 
is a remarkable fact. In well-marked cases, where irregularity, rapidity, 
and smallness of pulse exist, we ought not, even though there be no valvu- 
lar murmur, to declare too strongly against the existence of valvular ob- 
struction ; bearing in mind, first, that the very weakness of the heart may 
prevent the appearance of miu’mur ; and next, that valvular disease is not 
infrequent combination with fatty heart. In most of the cases which I 
have seen, this valvular affection was at the aortic orifice, and the pulse 
was slow and regular. 
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1861 


PAUL LOUIS DUROZIEZ 


DESCRIPTION OF THE DOUBLE INTERMITTENT 
MURMUR OVER THE FEMORAL ARTERIES 
IN AORTIC INSUFFICIENCY, LATER TO 
BE KNOWN AS DUROZIEZ’S SIGN 



PAUL LOUIS DUROZIEZ 

(1826-1897) 

**The Physician sees 'patients and not diseases^* 

— Duroziez, in Preface to 
Traii6 Clinique des Maladies du Cocur, 1891. 

LOUIS DUROZIEZ was l)om in Paris on January 8, 1826. He was a stu- 
cs4r dent at L^Institution Pavart, a Parisian grammar school. Later he became a 
student at the Lyc6e Charlemagne, where he excelled in Latin, Greek, and English, 
and in 1844 was graduated with the degree. Bachelor of Letters and Sciences. 

Duroziez then began the study of medicine at the Pacultd de Mddecine of Paris 
and in the Paris hospitals. He studied under Alfred A. L. M. Velpeau (1795-1867) 
in 1845 and 1846. Later, in 1848, he became an extern to Dr. Blache at the Hopital 
des Enfants Malades. In 1849 and 1850 he was an extern under Professor Jean- 
Baptiste Bouillaud (1796-1881) at La Charity in Paris. In 1850 he was awarded the 
Corvisart Prize for a clinical study of the subject, “Therapeutic Properties and 
Physiologic Action of Digitalis, “ the subject having been designated by the Paculty 
of Medicine. On July 21, 1853, he received the degree of Doctor of Medicine; his 
thesis was entitled; “Clinique de la CharitS, Service de M. le Professeur Bouillaud, 
S§mestre d'Hiver 1850-1851.“ 

In 1856 he was named chief of a clinic at La Charity in Bouillaud 's service, where 
he remained until 1858. 

His marriage to Mademoiselle Rohan, who was of Bourbon lineage and whose 
^andparents had been gulUotined during the French Eevolutlon, took place on June 
25, 1861. Four children resulted from this marriage. The eldest, a hoy, died at the 
° ^ scurvy which developed during the siege of Paris In 1870. The 

o er ee c Idren were daughters, each of whom received an excellent education, 

no year of his marriage (1861) Duroziez published his Important paper on “The 

clencv Sign of Aortic Insuffi- 

I' “Durozlez's sign.” We are Includ- 

elucldatpd ^ Cardiac Classics. Duroziez also 

ter. This later became known as “Durozlez’s disease.“i 

W^d^of appointed physician of the Bureau of Welfare of the First 

phvsldan and mirv ® Tranco-Frusslan War, in 1870, he served as ambulance 

tag wirk fourteenth Infantry Battalion. For his outstand- 

from the Minister oTtL ^teLT ^os awarded a sliver medal 

HeSthYf ’the Commission of PuhUc Hygiene and 

ff scloo^L^the^ a T ’ ^ appointed medical Inspector 

Of MedlL/for h T Academy 

p ' Coeur." In 1891, also, 

LJta^t de France awarded him the Montyon Prize for the same work. 

-Duroziez. P.: Du r«tr6cissement mitral pur. Arch. gC-n. do mia. J40: 32..5t. 3877. 
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At the age of seventy, on January 4, 1895, Duroziez was named a chevalier of the 
Legion of Honor. The honor came when he had ceased to care much about it, and to 
the patient who brought him the news he exclaimed; '*What a good thing for my 
wife!** 

Tor thirty years Duroziez occupied an important place in the Soci6t€ de M^decine, 
before which body he made many original contributions which were subsequently 
published in the “Communications” of that society. He was its president in 1882. 

Early in 1897, Duroziez contracted pneumonia, to which he succumbed at noon on 
January 16, 1897. 

Duroziez always professed a profound and genuine interest in the diseases of 
the heart. ‘ * As long as my own heart heats, ' * he said to a contemporary, ‘ ‘I shall 
continue to auscoiltate the one of others.’ * He considered that organ as a separate be- 
ing endowed with a male half, the left ventricle, and a female half, the right ven- 
tricle. The former, he thought, was calm, regular and stable; the latter, he considered, 
was nervous, impressionable, and often disordered. In his original work on the 
duality of the hearts Duroziez referred to the four cardiac cavities, comparing them 
to four horses fastened to the same chariot. He pointed out that such an. arrange^ 
ment permitted an easy break in equilibrium with resulting badly combined move- 
ments. 

Duroziez once remarked, “In the heart, bruits are too full of detail, too brief. The 
cavities do not always have the same relationship. One does not know where one is.** 
In spite of this remark, Helfenheln wrote that Dr. JulUeu said of Duroziez, “Bruits 
were to bim sweet music; be listened to them in the chest, surprised them in the back, 
pursued them into the neck and even into the thigh.** 

Duroziez also introduced the onomatopoetic Eout-tata-Eou which he used to de- 
scribe the various signs in the heart heard in mitral stenosis. Among his many ob- 
servations, mention should be made of his description of the sequelae of pure mitral 
stenosis, such as embolism, aphasia, and right hemiplegia. He also noted the pre- 
dominance of this disease among women. 


»Duroziez, P, : Dc la duiiUt6 du cocur. Bull. Soc. de mCd. <le Patis U7: 39-42. 1S93. 
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THE DOUBLE INTERMITTENT MURMUR OVER THE 
FEMORAL ARTERIES AS A SIGN OF AORTIC 
INSUFFICIENCY* 

By 

DR. P. DUROZIEZ 

Former chief of the Clinic of the Faculty at the CharitC Hospital 
(Service of Professor Bouillaud) 


The femoral arteries, 'which are subjected to auscultation less fre- 
quently than the carotids, offer very valuable information; they are es- 
pecially unique in their behavior, they are readily compressed and in this 
respect offer the same advantages as the radial arteries: they are larger 
than the carotid arteries and have the advantage of being more distant 
from the heart. . . . 

The femoral artery merits careful study. 

On compression of the femoral artery, a shock or thrill is felt and 
auscultation reveals a sound, similar to the sound of toe or a sound of 
unique blowing character, a simple intermittent blowing murmur. The 
entire femoral artery is capable of giving rise to this blowing murmur. 
The character of the murmur varies with changes in the blood, the size of 
the artery, the condition of the vessel wall, and the contractile force of 
the heart. After compressing the artery for some time and gradually 
releasing the pressure in a subject with chlorosis, a continuous humming 
murmur will appear; at times a continuous, humming sound is audible, at 
other times a double murmur is audible. 


• intermittent double murmur which occurs in certain cases, 

IS a different murmur and our study will concern it 

The intermittent double murmur over the femoral arteries was de- 
aortic insufficiency; but no one, I believe, has given it the 
Significance that it deserves. Everyone has mentioned the murmur oc- 
currmg in arterial diastole (souffle de la diastole arterielle) which quite 
frequently occurs without compression of the artery; but very few authors 
mentioned the murmur occurring during systole. Verj' frequently it does 
not app ear of its oivn accord, but must be produced and sought for. The 


Bin. de tndd..^ Sris.* wf™ 'ms? 6’05^°T861 ''InsufUssance aortlque. Arch. 

Amsterdam, New York. Translated by Erich Hau.«?ner. M.0.. 
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first murmur results from the powerful contraction of the ventricle, but as 
the second murmur is produced by the systole of the arteries in the legs, 
a less powerful force, its production must be facilitated by compression of 
the artery. 

In cases of uncomplicated aortic insufficiency, wherein the heart beats 
vigorously and the arteries pulsate and react forcefully, the double mur- 
mur is audible ; when, contrarily, aortic insufficiency is complicated by a 
considerable degree of aortic or mitral stenosis, a not uncommon occur- 
rence, the arteries are moderately distended with blood and thus the sec- 
ond murmur is difficult to hear. It must be carefully sought and even 
then it will not appear regularly ; it will not be detected when weak pulsa- 
tions are present. It appears or disappears in relationship to increased 
or decreased action of the heart. At times it can be heard over both 
femorals, at other times only over one ; briefly, distention and recoil, ade- 
quate systole of the arteries, are required for its presence; a careful 
examination is indispensable. 

The double murmur can be produced in two ways, by means of the 
stethoscope or by means of the hand. With the stethoscope pressure is 
exerted to completely compress the artery; at a certain moment the 
double murmur will appear ; only when the second murmur can be readily 
produced is it possible to place the stethoscope on the artery without 
pressure and then gradually slight pressure can be exerted with the hand 
above and below the stethoscope. Pressure above wiU produce the first 
murmur, while pressure below will produce the second murmur; it is 
evident that the second murmur is produced by the arteries of the legs, 
which propel the blood backwards and in some manner empty the capil- 
laries. 

The double intermittent murmur is of interest not only from the stand- 
point of diagnosis. The reflux of blood explains some of the symptoms 
occurring in aortic insufficiency and explains the sudden death which is 
occasionally observed. 

A great disturbance occurs in the circulation ; the blood no longer 
circulates evenly, so to speak, but comes and goes into the arterial system 
and stagnates in the veins, which continuously try to empty themselves. 
In the presence of aortic insufficiency, the heart during its powerful 
diastole, aspirates the blood from the lungs through the pulmonary veins at 
the same time that it receives the blood from the capillaries; the right 
ventricle and the lungs are emptied of blood. The blood supply is poor; 
the patients are pale, die from anemia and syncope. They do not tolerate 
venesection well. 

What a difference occurs with mitral stenosis ! Here, on the contrary, 
the blood is stagnant, forced into tlic veins, into the right side of the 
heart and the lungs; the patients die from apoplexy and suffocation; 
venesection gives relief. 





These are two conditions, in opposition to each other, and one may be 
considered as being beneficial to the other. 


Auscultation is an important issue in this connection. We have dis- 
tinguished by our observations the auscultatory phenomena and particu- 
larly those concerning the femoral arteries. 

1, In all heart cases wherein the double intermittent murmur was 
audible over the femoral arteries, aortic insufficiency was found at 
autopsy. 


Conclusions 


1, The double intermittent murmur audible over the femoral arteries, 
described by many authors in aortic insufficiency, has to my knowledge 
never been given as a constant sign of this lesion. 

2. Most commonly it is not present and it is necessary to produce it by 
compression, 

3. In aortic insufficiency blood is first propelled from the left ventricle 
into the extremities, and, being repulsed by the peripheral arteries and 
drawn back by the left ventricle, flows from the extremities towards the 
heart, 

4, The finger, compressing the artery about two centimeters above the 
stethoscope, produces the first murmur j two centimeters below, the second 
murmur. 


5. The secondary murmurs which can be produced by lesions of the peri- 
cardium, by mitral stenosis, tricuspid stenosis, by pulmonary insufficiency, 
can be differentiated from the murmur of aortic insufficiency with the help 
of the double murmur over the femoral arteries, which exists only in the 
latter condition. 

6. If aortic insufficiency is complicated by one or more of the lesions 
mentioned, and if the diagnosis is rendered difficult by these complications, 

e phenomena m the femoral arteries will help or even establish the diag- 


7. The femoral phenomena less elearly differentiate aortic valvular 
lesmim and lesions of the aorta. The double murmur may appear in certain 
aneurysms without insufficiency being demonstrable after death. 

intermittplrf insufficiency can be demonstrated by the evanescent 
intermittent double murmur. 

never munnur can originate in the arteries; this, however, is 

murmur over tlT T ^^5th its constant intermittent double 

murmur over the femoral arteries. 

JO. The donblo Intenniltent femoral mhmur oeeurs in Irahold fevot 
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1862 

AUSTIN FLINT 

DESCRIPTION OF THE MURMUR LATER TO BE 
KNOWN AS THE AUSTIN FLINT MURMUR 




cine, as well as clinical medicine, until 1852, when he resigned to become professor 
of the theory and practice of medicine at the University of Louisville. 

riint served four years at Louisville after which (1856) ho returned to Buffalo 
where he accepted the chair of pathology and clinical medicine In the school he had 
helped to found, Flint spent the winter seasons from 1858 to 1861 at New Orleans, 
Louisiana, where he filled the professorship of clinical medicine at the New Orleans 
School of Medicine and was attending physician to the Charity Hospital. 

In 1859 Austin Flint accepted two faculty appointments In New York City. He 
became professor of the principles and practice of medicine and clinical medicine 
and visiting physician at Bellevue Hospital Medical College. He also accepted the 
professorship of pathology and practical medicine at the Long Island College Hospi- 
tal. He resigned from the latter position in 1868. 

Flint was a member of many medical and scientific societies in America and 
Europe. He was elected to the presidency of the New York Academy of Medicine 
for the term, 1873-1874. In 1883 he was elected president of the American Medical 
Association, an office which he had not sought and which he did not desire. He had 
been made chairman of the Section on Practical Medicine in 1850, and in fact, had 
helped to found the Association in 1848. 

At the meeting of the International Medical Congress in London in 1881, Ur. 
Flint read a paper on “The Analytical Study of Auscultation and Percussion with 
Eeference to the Distinctive Characteristics of the Pulmonary Signs.” This paper 
was received with such acclaim that Flint was asked to serve as chairman of a 
newly formed committee which was to report on a ‘ ‘Uniform Nomenclature of 
Auscultatory Sounds in the Diagnosis of Diseases of the Chest.” The committee's 
report was made at Copenhagen in 1884. Flint's suggestion, made with Dr. Samuel 
D. Gross, led to the decision that the International Medical Congress should convene in 
1887 in the United States. Flint was to have succeeded Samuel D. Gross as president 
of this body, but Gross died in 1884, on the very day on which Flint, as president of 
the American Medical Association, asked that the Congress meet in America. Flint 
was elected president of the Congress, but died in 1886, before it met. 

Austin Flint was a prolific writer on all phases of medicine. It is outside the scope 
of this brief sketch to list all his contributions to the literature, but mention may be 
made of his outstanding contributions to physical diagnosis and to his original ob- 
servations on diseases of the heart and lungs. 


Neither Laennec nor his immediate followers paid any attention to changes in the 
pitch of percussion notes or respiratory rounds. Credit for this important addition 
to the art of physical diagnosis belongs to Austin Flint. His observations were 
embodied in an essay entitled, “The Variations of Pitch in Percussion and Eespira- 
tory Sounds, and Their Application to Physical Diagnosis." This essay was awarded 
e annual prize of the American Medical Association for 1852. Flint also won the 
rst prize of the American Medical Association in 1859 for his essay, “The Clinical 
Study of the Heart Sounds in Health and Disease.'* This, too, was the year he pub- 
lished an important book on diseases of the heart.i 


Flint’s name is most frequently thought of in its association -with the presystolic 
mnmur which sometimes accompanies aortic regurgitation. This he was the first 
0 esOThe. Tlint heartily disapproved of associating any physical sign with the 
name ° ^ ® original desenher. He wrote :5 “So long as signs are determined from 
fancied analogies, and named from these or after the person who describes them, there 
cannot but be obscurity and confurion,** 


CisSiw Treatment of 

the StJay%fTSbercuIo"^“s!‘Eun.' hSK 23 Diagnosis and 



Tho first lime he obscn^cd the so-called rUnt murmur was in 1859, In examining a 
patient in Charity Hospital in New Orleans who had well-marked signs of aortic 
insufficiency and stenosis and in whom a prcsystollc murmur was audible at the 
apex. At necropsy, however, tho mitral valves wore found to be normal. This classic 
description was published in 18G2 in tho “American Journal of the Medical Sciences,*' 
and it is our privilege to reprint it here, 

Flint wa.s by no moans a specialist. His contributions to the study of tuberculosis 
arc among tho best In American medical Utcraturo. His first paper on this subject 
was published in 1849. In this early article Flint emphasized the importance of 
recognizing the disease in its incipient stages, for as he said, on this factor depended 
control of tho disease. 

A masterful treatise on tuberculosis was hJs “Phthisis,*’ published in 1873.3 The 
work is an analysis of G70 eases. Landis said that it deserved to he ranked with the 
great work of Pierre C. A. Louis on tuberculosis. 

One of the distinguishing features of Austin Flint vras the rcccptlvcness of his 
mind to new ideas. Shortly after Koch's momentous discovery of tho etiology of 
tuberculo.sis in 1882, Flint began having the sputum of patients at Bcllcmio Hospital 
examined. From his study of these patients he immediately saw the enormous Im- 
importance of Koch’s discovery. In a paper* read in his seventy-second year, he 
emphasized tho fact that tuberculosis could be contracted by a normal person’s ex- 
posure to the disease. 

Flint’s last article, which was published posthumously, w.is his “Medicine of the 
Future. “5 Therein he foresaw that physiologic and pathologic chemistry must he 
investigated to explain many of the phenomena of health and disease. Ho had al- 
ready accepted as valid tho role of bacteria In health and disease and he foretold 
groat progress in the understanding of this branch of medical science. 

Austin Flint’s death was sudden and unexpected. He had attended a meeting of 
the faculty of the Bellevue Hospital Medical College on Friday evening, March 12, 
1886. On returning home he proceeded to retire and without any warning a cerehral 
hemorrhage occtirrcd. This was followed by unconsciousness, resulting in Flint’s 
death fourteen hours later, on Saturday, March 13, 1886, 


‘Flint, Austin: Phthisis; Us Morbid Anatomy, Etiolopy, Si/mptomatic Pvents and Com- 
plications, Fatahty and Prognosis, Treatment and Physical Diapnosis, in a Senes of 
mnical Studies, Philadelphia. l87o, H. C. Lea. 446 pp. 

•Flint, Austin; On the Patholopical and Practical Pclations of the Doctrines of the 
Bacillus TMbercufosis, 16 pp. Reprinted from Jlcd. News, Philadelphia, 1884, vol. 440 
•Flint, Austin; Medicine of tho Future. An address prepared for the annual meellnn 
of the British Medical A.ssoclatlon in 1886. New York, 1886, D. Appleton & Co.. 37 PP- 
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ON CARDIAC MURMURS=‘= 


By 


AUSTIN FLINT, M.D. 


Professor of the Princijiles and Practice of Medicine in the liellciuc Jlosj>ital 
Medical CollcgCf N. Y.^ and in the Long Island College Hospital 


T he clinical study of cardiac murmurs, within the last few 3"ears, has 
led to our present knowledge of the diagnosis of valvular lesions of 
the heart. By means of the organic murmurs it is positively ascertained 
that lesions exist in cases in which, without taking cognizance of the 
murmurs, the existence of lesions could only be guessed at. The absence 
of the organic murmurs, on the other hand, enables us generally to con- 
clude with positiveness that valvular lesions do not exist. As a rule, to 
which there arc but few exceptions, these lesions may be excluded, if 
there be no murmur. These are great results; but the practical auscul- 
tator of the present day need not be told that the clinical study of cardiac 
murmurs has led still further into the mysteries of diagnosis. Having 
ascertained the ditf event murmurs which occur in connection with vahm- 
lar lesions; having traced their connection, respectively, with different 
lesions ; having shown their relations to the movements of the several 
portions of the heart, and to the cardiac sounds;^ and, having explained 
satisfactorily the mechanism of their production, we are able to determine 
not only the existence or non-existence of valvular lesions, but their par- 
ticular situation when they are present, and, to a certain extent, their 
character and consequences. The practiced auscultator, by listening to 
the murmurs alone, is able to tell whether lesions are situated at tfie 
mitral, or the aortic, or the pulmonic orifice, and he is able to say, in 
certain cases, that the valves which are to protect these orifices against a 
regurgitant current of blood, have been rendered by disease inadequate to 
their office. It is unnecessary to adduce proof of these statements; their 
correctness is sufficiently known to those who are conversant with 
physical exploration as applied to the diagnosis of affections of the heart. 
How strikingly do these facts exemplify the progress of practical medi- 
cine to those who, although still among the junior members of the profes- 
sion, have practised before and since the recent developments in this de- 
partment of our knowledge ! 


♦Am. J. :M. Sc. 44: 29-54. 1862. 
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These remarks are introductory to the consideration of various prac- 
tical points pertaining to the cardiac murmurs. And the first subject 
will relate to these murmurs in general — viz., the limitations of their sig- 
nificance, After having considered certain points embraced in this sub- 
ject, I propose to take up various points relating to the different murmurs 
separately. 

By the limitations of the significance of the murmurs, I mean the actual 
amount of knowledge respecting valvular lesions to be derived from this 
source. It is evident, from what has been stated already, that the knowl- 
edge which they convey is of very great importance, but important as this 
knowledge is, it has certain limits which are not always sufficiently under- 
stood; and, as a consequence, the practitioner is liable to fall into unfor- 
tunate errors of opinion as regards the gravity of the lesions which the 
murmurs represent. 

Prior to the clinical study of the cardiac murmurs, the existence of 
organic affections of the heart was recognized when, in conjunction with 
disturbed action of the organ, symptomatic events had taken place which 
belong to an advanced stage of only a certain proportion of cases. Dysp- 
noea, palpitation, and dropsy, were the symptoms mainly relied upon for 
the diagnosis. The recognized cases were then comparatively rare, and, 
when recognized, a speedily fatal issue was expected. This fact, together 
with the frequency with which cardiac lesions were revealed by post- 
mortem examinations in cases of sudden death, rendered the diagnosis 
of organic disease of the heart equivalent to a summons from the grave. 
The prognosis, as a matter of course, was as unfavourable as possible; 
the doom of the patient was either to die unexpectedly at any moment, or 
to endure protracted sufferings until released by death. The study of the 
murmurs together with the application of other signs, enabled the 
practitioner to recognize organic affections at a period in the disease 
when otherwise they would not have been discovered. The recognized 
cases became more frequent. Persons were found to have cardiac lesions 
who presented few or no symptoms pointing obviously to disease of the 
heart. The ideas which had prevailed relative to the gravity of organic 
affections, however, naturally enough, continued to prevail. An organic 
murmur, consequently, had a fearful significance. It was considered as 
proof of disease which was not less surely destructive because earlier 
ascertained. Let it be said of a patient that he had a cardiac murmur 
denoting a valvular lesion, and his doom was pronounced ; sudden death, 
which might occur at any time, or an early development of the dis- 
tressing sjnmptoms characteristic of cardiac disease, were to be expected, 
whatever might be his present condition. 

So far from concealing from patients the fearful significance of cardiac 
murmurs, it was considered important for them to understand fully their 
precarious condition, in order to receive their co-operation in the meas- 
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ures of management which were deemed essential. These measures em- 
braced general and local blood-letting, depletion by cathartics, sedative 
remedies addressed to the circulation, mercurialization, low diet, together 
with as much inaction of mind and body as possible. The consequences 
of this management were calamitous in the extreme. In fact, these 
measures contributed, in no small degree, to the fulfilment of the gloomy 
predictions impressed upon the minds of the unfortunate patients who 
were found to present the auscultatory sign of valvular lesions. So long 
as these notions with regard to the treatment of cardiac affections pre- 
vailed, an early diagnosis, instead of being desirable, was a serious dis- 
advantage, and truly fortunate were they who kept aloof from the 
stethoscope of the auscultator! 


Erroneous views respecting the significance of cardiac murmurs, and 
also respecting the indications for treatment in cases of organic disease of 
the heart, are still, to a greater or less extent, prevalent. I propose now 
to confine myself to the former, i.e,, the significance of the murmurs. It 
is obvious that with the acquirement of means of ascertaining the ex- 
istence of lesions at an early period, when, without these means, the 
lesions could not have bieen discovered, clinical experience had to take a 
new point of departure as regards prognosis. And experience has shown 
that lesions giving rise to cardiac murmurs by no means invariably denote 
impending danger or serious evils, and that they are not unfrequently 
innocuous. Several clinical observers, within the last few years, have con- 
tributed facts going to show the correctness of this statement. Of these. Dr. 
Stokes" is especially prominent. Dr. Gairdner, of Edinburgh, has lately 
communicated a valuable paper on this subject.^ I have been able to 
gather some facts having an important bearing on the subject under con- 
sideration. Of the cases which have come under my observation, ex- 
emphfying the ‘limitations of the significance of cardiac murmurs,’’ I 
shall select a few of the most striking. 


Thirteen years ago, I attended a child, aged 11 years, with a slight 
r eumatic attack. Directing attention to the heart, I found a very loud 
mitral, regurgitant murmur, heard over the left lateral surface of the 
chest and on the back. The heart was enlarged, the extent and degree 
u ness m t e praeeordia being inereased, and the apex beat without 
the nipple. The murmur was evidently not due to an endocarditis de- 
veloped during the present attack of rheumatism; the lesion giving rise 
to It probably originated in an obscure thoracic affection which had oc 
curred seven years before. I was at that time less acquainted with the 
mgnificance of cardiac murmurs than now, and I deemed it my duty to 
inform the mother of the patient of the existence of an organic affection 
of t he heart, which would be likely to destroy life within a period not 


•Dlacascs of the Heart ana Aorta. 

•Edinburgh Monthly Journal of Med. Science. 
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very remote. The patient is still living. She is now 24 years of age, and, 
altliough presenting a delicate appearance, a casual observer would not 
suspect the existence of any disease. She is subject to palpitation, to cold- 
ness of the extremities, and experiences want of breath on active exer- 
cise, but she does not consider herself an invalid, and the apprehensions 
caused by my communication to the mother have long since disappeared. 

It is fair to presume that my opinion in this case was considered as a 
mistake. It was, indeed, an error of judgment as regards the prognosis, 
but the diagnosis was correct; the loud bellows murmur is still there, and 
heard over the whole chest, even through the dress, and the heart is con- 
siderably enlarged. The patient, if not destroyed by some intercurrent 
affection, wll ultimately die of cardiac disease, yet it is now twenty 
years since the probable commencement of the lesions giving rise to the 
cardiac murmur. 

Nearly twenty years ago a person was examined by a medical friend 
with reference to an assurance on his life. My friend, finding a loud 
murmur, and an abnormally strong action of the heart, brought the per- 
son to me as an interesting case for examination. I failed to record the 
case, and am not therefore positive as regards the particular murmur 
present, but I think it was the mitral regurgitant. Since that examina- 
tion, until recently, I have been in the habit of meeting this person often, 
although he has never been my patient. He has been, and still is engaged 
in active business. He is now about fifty years of age. He has survived 
his wife, and been again married within a few years. 

I have selected these two cases as illustrating the duration of life and 
comfortable health for thirteen and twenty years after a loud organic 
murmur, together with enlargement of the heart, had been ascertained ; 
in both cases life and comfortable health continuing at the present mo- 
ment. I could cite, in addition, niimoroiis cases of persons now living, 
and apparently well, who have had organic murmurs for several years. 
In making examinations of chests, supposed to be healthy, for purposes 
of study, I have repeatedly found a murmur, evidently organic, wlicn no 
disease of the heart was suspected cither before or after my examination. 
The following case is instructive, as showing the importance of taking 
into account the coexistence of functional disorder of the heart, de- 
pendent on anaemia, with organic disease. 

In November, 1852, I visited, in consultation with Professor Pogers, of 
Louisville, a lady aged about 25. She bad had repeated altnchs of acute 
rheumatism. She had an infant several months old, whicli slic was nurs- 
ing. and she had become quite annemic. She had begun to suffer from 
palpitation during the preceding snmnirr, and lier attention was at- 
tracted to a sound in the chest which she heard in the nighttime. This 
sound was also licard by a sister with whom she slept. She described, of 
her own accord, the sound to be like that produced by a pair of bcllow.s, 
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She had never heard of cardiac bellows-murmurs, and at this time there 
had been no examination of the chest. Prof. Kogers had been called to 
the patient a short time before my visit, and detected at once the existence 
of organic disease. 

She presented an aortic direct and a mitral regurgitant murmur, both 
oud; the heart was moderately enlarged, and its action violent. She was 
conscious of this violent action, and slight exercise or mental excitement 
occasione much distress from palpitation. The urgent symptoms in the 
case were attributed to anaemia; weaning was at once enjoined, and 
^ remedies, etc., advised. I met the patient a year afterwards 

wi hout recognizing her. She was apparently in perfect health, and 
presen e a ooming a,ppearance. Her friends thought we must have been 
mis a our opinion as to the existence of organic disease of the 

f ^ the signs of enlargement, however, were still 

ere. She continued to enjoy good health until the summer of 1856, 
su ere from uterine hemorrhage, and again became anaemic, 
vprt^o-n ^ ^ became irregular, and she complained much of 

g . onics, stimulants, nutritious diet and fresh air failed to remove 

apoplexy and 

tinned from the apoplexy, but the hemiplegia con- 

aDonleef"'^ between two and three weeks after the 

apoplectic seizure. 

organic murmurs is limited to the points of in- 
of lesions ^ ^ introductory remarks, viz., the existence 

regurratio^' ^^e fact of valvular insufficiency or 
Tr on th?r’n t ® immediate danger to life, 

health the mnr oompatible with many years of comfortable 

do not inform us, nor do they teach us how far ex- 

dSordeTTuduri r' fr^ fr functional 

the qualitv f morbid conditions. Neither the int :ensity nor 

“ the n -"y criteri. by ,rti.h tl.o 

murmur is even mnocuousness can be determined. A loud 

paraTirelv uJrnn rVi connection with com- 

heart likelv tn ho ^ latter case, is the action of the 

being equal wull dan intensity of the murmur, other things 

physical circumstances alike consistent w thT' "" 

T. _ , . . , consistent with trivial and grave affection.s. 

murmurs produced "by the^^di^cT “•‘bough true as regards 

with resnecrto tP„ . ^e direct currents of blood, do not hold good 

vohdng as thev do inT'fr^* murmurs. The latter, it may be said, in- 
^oh^„g as they do insufficiency of the valve.s, will be loud in proportion 
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to the amount of blood which regurgitates, and, therefore, the intensity of 
the murmur should be a criterion of the amount of valvular insufficiency. 
But clinical observation disproves this surmise. A minute regurgitant 
stream is as likely to be intensely murmuring as a large current, perhaps 
even more so. Here, too, the loudness of the sound will depend, in a great 
measure, on the power of the heart’s action. To this point I shall recur 
when I come to consider the different murmurs separately. 

The practical injunction to be enforced in connection with the limita- 
tions of the significance of the cardiac murmurs is, that we are not to 
judge of the magnitude of valvular lesions, of the amount of danger on 
the one hand, or of the absence of danger on the other hand, by the char- 
acters belonging to the murmurs. The physician who undertakes to in- 
terrogate the heart by auscultation is not to decide that the condition of 
his patient is alarming, simply because he finds a murmur which he satis- 
fies himself is dependent on an organic lesion of some kind. The lesion 
may be at that time, and perhaps ever afterwards, innocuous; the evils 
arising from cardiac affections may be remote, and so far from plunging 
the patient into despair by the announcement of the fact that he has an 
incurable disease of the heart, there may be just grounds for holding out 
expectations of life and comfortable health for an indefinite period. 
Neither does it necessarily alter the case when more than one murmur is 
discovered; the existence of several murmurs by no means excludes the 
possibility of similar encouragement. We are to look to other sources of 
information than the murmurs in forming an opinion respecting the 
gravity of the affection. What are the sources of information on which 
our opinion is based? It does not fall within the scope of this essay to 
consider at length the points involved in the answer to this inquiry. I 
shall answer it in a few words. 

The heart-sounds furnish means of determining whether the lesions are 
of a nature to affect materially the function of the valves. I must here 
pass by this useful and beautiful application of auscultation with a simple 
allusion to it, referring the reader elsewhere for a full exposition of the 
subject.^ I shall, however, return to the subject presently in considering 
the murmurs individually. Means requiring less proficiency in physical 
exploration relate to enlargement of the heart. It is not a difficult prob- 
lem to determine whether the heart be or be not enlarged, and it is easy 
to determine the degree of enlargement. Now, in general, if valvular 
lesions have not led to enlargement of the heart, they are not immedi- 
ately dangerous, and the danger is more or less remote. Here is a cri- 
terion of great importance in estimating the gravity, on the one hand, 
or the present innocuousness on the other hand, of lesions giving rise to 
murmurs. So long as the heart be not enlarged, the lesions cannot have 
occasioned to much extent those disturbances which arise from contrac- 


^Cllnlcal Study of the Heart-sounds In HcalUi and Disease. Prize Essay, Trans, Amer. 
Med. Association, 1859. 
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tion or patency of tlie orifices. The murmurs, in themselves, give no in- 
formation respecting the amount of obstruction from contracted orifices, 
or of regurgitation from vahnilar insufficiency. Let this fact be con- 
stantly borne in mind. But obstruction and regurgitation, singly or 
combined, inevitably lead to enlargement of the heart ; hence the latter 
becomes evidence of the former. Tlie degree of enlargement is, in gen- 
eral, a guide to the extent and duration of the disturbances occasioned by 
contracted and patescent orifices. As a rule, if the heart be slightly or 
moderately enlarged, the immediate danger from the lesions which may 
give rise to one or more loud murmurs is not great. 

The truth is, the evils and danger arising from valvular lesions, for the 
most part, are not dependent directly on these lesions, but on the en- 
largement of the heart resulting from the lesions, AVe may go a step 
further than this and say that, ordinarily, serious consequences of vahni- 
lar lesions do not follow until the heart becomes weakened either by 
dilatation or by degenerative changes of tissue. So long as the enlarge- 
ment be due mainly to hypertrophy of the muscular walls, the patient is 
comparatively safe. IIjq)ertroi)hy is a compensatory provision, the aug- 
mented power of the heart's action enabling the organ to carry on the 
circulation in spite of the disturbance due to obstruction and regurgita- 
tion. Happily, in most cases, hj’pertrophy is the first effect of vahmlar 
lesions, and, for a time, it keeps pace with the progress of the latter. 
Dilatation which weakens the heart's action, is an effect consecutive to 
hypertrophy, and, as a rule, it is not until the dilatation predominates that 
distressing and dangerous evils are manifested. 

The practical bearing of these views respecting hypertrophy and dilata- 
tion, on the management of organic affections of the heart, is obvious. 
They are inconsistent with the employment of measures to prevent or 
diminish hypertrophy; on the contrary, they point to the importance of 
an opposite end of management, viz., to encourage hypertrophy in 
preference to dilatation, and to maintain the vigour of the heart's action. 
It does not fall within the scope of this essay to consider therapeutical 
applications, and I must content myself with this passing notice of an im- 
mensely important reform in the management of organic affections of the 
heart. 

Returning to the means of determining the gravity of valvular lesions, 
I repeat, they become serious, in other words, the distressing and danger- 
ous s^’^mptomatic events are to be expected, in proportion as hyper- 
trophy merges into dilatation, or as weakness of the organ may be 
induced by structural degeneration or other causes. In connection, then, 
with murmurs, we are to determine the condition of the heart as re- 
spects the points just mentioned, in order to estimate properly the gravity 
of the lesions which the murmurs represent. In leaving this subject, viz., 
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the limited significance of the cardiac murmurs, I will give a case which 
is a type of a class of cases not infrequently coming under observation. 

In the spring of 1860, I was consulted by a medical gentleman from a 
distant State, who furnished me with the following written statement of 
his case: — 

"'About a year ago I went to the city of to place myself under 

the care of Dr. , for a trifling surgical difficulty with which I had 

been annoyed for a long time. At long intervals previous to that time 
I had had severe pains in the left breast about the cardiac region, but 
at no time from any constant pain. I thought the pain was of a neuralgic 

character. While at I thought I 'would have my lungs examined, 

as some members of my family had been consumptive. I went to Dr. 

and to Dr. , both of whom pronounced my lungs sound, but 

said that my heart was affected. I came home much depressed by fheir 
opinion, and suffered so much from mental anxiety that in the course of 
a month or two I determined to go back and consult another medical 

gentleman, Dr. . He told me there was some roughness about the 

sounds of the heart but no serious organic disease. I was much relieved 
by this opinion, and clung to the belief that the pains were of a neui’algic 

character.^ Previous to my going to I had all my life taken a 

good deal of out-door exercise, such as riding, hunting, fishing, etc., for 
the purpose of warding off any tendency to consumption. I have always 
had a frail figure and been inclined to despondency. I have suffered a 
great deal of anxiety, owing to family affairs and business matters. 

After my return from consulting Dr. I thought it best to give up 

active exercise for fear of increasing any cardiac affection that might 
exist. I do not think that I have had any severe pain in my chest fre- 
quently, at any time, but only at intervals and apparently occasioned 
by anxiety about patients, etc. 

"In December last I went into the country, 13 miles to see a patient. 
The weather 'was very cold, rainy, and windy; I returned in the night. 
I was suffering from toothache and smoked a cigar in order to relieve 
the pain. I went over to my office to write a prescription for a sick child, 
and on my way back I was attacked by palpitation of the heart for the 
first time "in my life. I came into the house and lay down, when I was 
seized with severe rigors 'without chills. I had also pain in the back, and 
afterwards fever. Since then I have been subject, at intervals, to a 
jarring or knocking sensation about the heart, but no palpitation of long 
continuance. I cannot sleep as well on my left side as formerly, as it 
causes an uneasy sensation wdth something like palpitation and some 
pain. I do not take much exercise, and find that I get out of breath 
easily. I am very sensitive to cold. The attacks of increased action of the 
heart are always accompanied by rigors and irritability of the bladder. 
On the 19th of March, I was taken wdth a feeling of fatigue and indi- 
gestion, followed by severe rigors together with great heat of the head 
and body. The circulation 'svas rapid and accompanied by palpitation. 
The attack lasted nearly an hour, and I feel the effect of it today, March 
22d. I notice, when reading a newspaper or small book, that the action 
of the heart causes it to vibrate. During my first attack in Dec., I had 


'Doubtless they svere so. 
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an intermittent pulse. I did not recover from tliat attack so as to go out 
for a week, and have not since been as well as before. 

Fearing that my situation was critical I have been careful of my.self. 
I have feared to increase the affection and that 1 might die suddenly. 
But I have had fear that in taking care of the cardiac affection I shall 
increase a tendency to consumption. Any mental anxiety increases the 
action of the heart. I do not smoke nor chew tobacco, nor drink any 
alcoholic liquors. I have suffered mucli from toothache; in other respects 
have had generally very good health. I have never had rheumatism. 
I am a married man with five children. I think my cardiac affection has 
been getting worse since December last, and I siilfer in mind dreadfully 
on that account, as I have a great deal to live for. 


On examination of the chest, in this case, I found the apex-beat in the 
oth intercostal space half an inch within a vertical line passing through 
the nipple. The area of superficial cardiac dulness carefully delineated 
on the chest, was found to be of normal extent. The left border of the 
heart fell within the nipple. The re.spiratory murmur, on a deep in- 
s'piration, was heard over the whole praecordia. The apex-beat was not 
abnormally strong; no other impulse was di.seovered, and no heaving of 
the praecordia. 

At the first examination, the heart being but little excited, I discovered 
a slight murmur just to the left of the apex, heard only during the latter 
part of each inspiratory act. I could discover no murmur at the base. 
At a subsequent examination on the .same day, made after dinner, the 
patient having drank a little wine with his dinner, the action of the 
heart was much greater than at the previous examination. I then dis- 
covered a well-marked S 3 \stolic murmur at the apex, to the left of the 
apex and at the lower angle of the scapula; I also ascertained the ex- 
istence of a soft systolic murmur at the base on the left side of the 
stemi^ and not on the right side. This murmur extended over the whole 
summit of the chest on the left side. At the summit it came evidently 
from the subclavian, as the pitch differed from that of the murmur over 
the pulmonary artei^^ i.e., in the 2d intercostal space on the left side. 

On the next morning I made an examination while the patient was still 
in bed. The heart was then acting tranqui]l 3 \ I discovered a feeble mur- 
mur at the apex only ; this murmur was not perceived behind, and no mur- 
mur was heard at the base. 

The aortic and pulmonic second sounds were normal, and so also were 
the mitral and tricuspid vahmlar elements of the first sound. 

I shall quote from my record book the remarks which were appended 
to this case when the record was made : 


normal enlarged, and the heart sounds are 

Srt ?? [esions which at present are of serious 
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**Dr. (who first examined this patient) evidently discovered a 

mnrmnr. His examination was not very critical, and was made after the 
patient had just mounted stairs at his hotel. The opinion that there was 
organic disease without any qualifying explanations produced a profound 

moral impression on the patient. The opinion of Dr. subsequently 

did something toward revealing the apprehensions of the patient; but 
his coming such a long distance to consult me is evidence how much his 
mind was ill at ease on the subject. 

'^The heart is not entirely free from lesions; there is slight mitral re- 
gurgitation, The murmur at the base is perhaps inorganic, or at all 
events it does not denote important valvular lesions, since a comparison 
of the aortic and pulmonic sounds show the two to be in a normal rela- 
tion to each other. The lesions in fact which exist in the case are of no 
immediate seriousness, and of this I assured the patient in the most posi- 
tive manner. 

^*This case affords an illustration of the importance of discriminating 
between functional disorder and the effects of organic disease when 
there is evidence of the latter. It illustrates, also, the importance of the 
heart sounds and of the size of the heart in determining the gravity of 
lesions. The evils which may arise from the lesions (if they ever occur) 
are remote, and I felt warranted in assuring the patient that his condi- 
tion involved no present danger, and that he might dismiss all thoughts 
of disease of the heart. I ordered him to live well and to resume his 
out-door sports. His apprehensions were entirely relieved by my as- 
surances, and his expressions of gratification afforded evidence of what 
he had suffered mentally from the idea of an organic disease incapacitat- 
ing him from the duties of life and rendering him liable to sndden 
death/ ^ 

As I have said, this case is a type of a class of cases of not infrequent 
occurrence. The existence of a cardiac murmur was discovered in conse- 
quence of an examination with reference to the lungs. Prior to this time 
no symptoms of disorder of the heart existed ; the discovery of the mur- 
mur was an unfortunate circumstance for the patient; the belief that he 
had serious disease of the heart became fixed in his mind, and doubtless 
contributed to the disorder which subsequently occurred. The functional 
disorder was slight in comparison with cases which are of daily occur- 
rence; but the patient naturally attributed it to organic disease. The affec- 
tion was in fact altogether fimctional, albeit the existence of an organic 
murmur; this is the practical point which the case is intended to illustrate. 

I propose now to consider certain practical points pertaining to the 
cardiac murmur separately ; I shall limit my remarks mainly to the mur- 
murs produced by the blood-currents, in the left side of the heart, viz., 
the aortic direct, the aortic regurgitant, the mitral systolic and the mitral 
direct. Exclusive of the 'pulmonic direct murmur I have but little practical 
acquaintance with murmurs emanating from the right side of the heart. 

Aortic Direct Murmur. — The question whether a murmur be organic or 
inorganic has reference generally to a murmur produced by the current 
of blood from the left ventricle into the aorta. The aortic regurgitant 
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murmur and a mitral murmur which is truly regurgitant are of necessity 
organic; they require lesions involving more or less insufficiency of the 
valves. The mitral direct murmur, as will be seen presently, is inorganic 
only as a rare exception to the rule. A practical point, then, in certain 
cases, is to determine whether an existing aortic direct murmur be 
organic, ix., dependent on lesions, or whether it be inorganic, z.c., dependent 
on a blood change. This point cannot always be positively settled, but when 
such is the case it is practically not very important that it should be 
settled ; in other words, when a murmur exists concerning which we are at a 
loss to decide whether it be organic or inorganic, if it be the former, the 
lesion giving rise to it must be trivial, since under these circumstances the 
heart sounds will be found to be normal and the heart Jiot enlarged. If in 
connection with an aortic direct murmur we find the aortic second sound 
impaired and the heart enlarged, we are warranted in considering the 
murmur organic. But a slight rippling of the current by roughening from 
an atheromatous or calcareous deposit which occasions no obstruction, and 
no^ valvular insufficiency, may yield a murmur. How are we to distinguish 
this from an inorganic murmur? The absence of the anaemic state, of 
othei cardiac murmurs, of arterial murmurs, of tlie venous hum, and the 
persistency and uniformity of the murmur are the circumstances which 
render it probable that it is organic ; while the existence of anaemia, of other 
cardiac murmurs, of arterial murmurs and the venous hum, together with 

mtermittency and variableness of the murmur, render it probable that it is 
inorganic. 


In my work on diseases of tlie heart, 3859, I have stated roughness of 
t e muinnir to be one of the circumstances showing it to be organic. I 
then believed that an inorganic murmur was never rough. The able 
nn'iriT'^w” m the Dnbhn Quarterly says, with regard to this 

nrirnf*' ® c ^0 givo Unqualified assent to the statement that an in- 

I un, The criticism of the reviewer is just; 

I ^vas mistaken in the statement as the following case will show:- 

murmur '^whiel^^r^ 1 patient who presented a loud rasping 

”iL V M " ?, The patient was 

diarrhoea The nT'"’ appetite with vomiting and 

catecorv of ea^oQ ” 0 ^ 'jc accounted for; it belonged in the 

I found a rone) eases of idiopathic anaemia. 

and Taroti™ o’n e^n '• ’^eard over the subclavian 

Sirnomnl t l e no r" t ‘r’ "'as per- 

frec from Irl.h h”' 1 " T'*"’ «k 1 carotids were 

isrpoln\'"n.S;::' l;;; ^ murmur 

point of interest. If the normal situation of the aortic and pulmonic 



artery in relation to the walls of the chest be preserved, an aortic direct 
murmur has its maximum of intensity and may be limited to the point 
where the aorta is nearest the surface, viz,, the second intercostal space 
on the right side close to the sternum. But the normal relation of the 
vessels to the thoracic walls is not infrequently changed W'hen the heart 
becomes enlarged, or as a consequence of past or present pulmonary dis- 
ease, and hence this murmur may be loudest or limited to the base on the 
left side of the sternum. The situation of the murmur or of its maximum, 
therefore, is not always reliable in the discrimination. A pulmonic direct 
murmur has its maximum or is limited to the second or third intercostal 
spaces on the left side close to the sternum, the artery being at these points 
nearest the surface, but, as just stated, an aortic direct murmur may be 
found to be loudest in this situation. If the heart be not enlarged or dis- 
placed by pressure from below the diaphragm, the chest not depressed, and 
the lungs are free from disease, the fact that a murmur has its maximum at 
or is limited to the right side of the sternum, is evidence of its being aortic 
rather than pulmonic, and per the fact of a murmur having its 

maximum at or being limited to the left side of the sternum, is evidence 
of its being pulmonic rather than aortic. But the propagation of the 
murmur into the carotid is the most important circumstance in this dis- 
crimination. An aortic direct murmur, unless it be quite weak, is 
generally propagated into the carotid. A pulmonic direct murmur of 
course cannot be. Here attention to the pitch and quality of soimd is 
called into requisition. It is to be determined that a murmur heard over 
the carotid is propagated from the aorta not produced within the carotid. 
How is this to be determined ? Very easil}" in most cases, by a simple com- 
parison of the murmur as heard over the carotid and at the aortic orifice. 
If the murmur in the neck be a propagated murmur it will differ from 
that at the base of the heart chiefly as regards intensity ; the pitch and 
quality will not be materially changed. If it be rough or soft at the base 
of the heart, it will be the same in the neck; if the pitch be high or low 
at the base of the heart, it will be the same in the neck. On the other hand, 
a murmur produced within the carotid, will be likely, in the great majority 
of cases to differ in quality and pitch from a coexisting murmur at the 
aortic orifice. 

In accordance with what has been stated with reference to the limita- 
tions of the significance of organic murmurs in general, an aortic direct 
murmur, when undoubtedly organic, alone affords little or no information 
respecting the nature and extent of the lesions which give rise to it. 
A comparison of the aortic with the pulmonic second sound of the heart 
enables us frequently to form an opinion as regards the amount of 
damage which the aortic valve may have sustained. The aortic second 
sound, in health, as heard in the right second intercostal space near the 
sternum, is more intense, and has a more marked vahmlar quality, than 
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the pulmonic second sound as heard in a corresponding situation on the 
left side. Now, it is often easy to determine whether the intensity of the 
aortic second sound is diminished and its valvular quality impaired; 
and in proportion as this sound is abnormally altered in these respects, 
we may infer that the aortic valve is damaged. It is hardly necessary 
to say that, in order for this comparison to warrant the inference just 
stated, pulmonary disease must be excluded. A tuberculous deposit, 
for example, on the left side, may, by conduction, render the pulmonic 
apparently more intense than the aortic sound, the latter retaining its 
normal intensity ; the same will occur from shrinking of the upper lobe 
of the left lung so as to bring the pulmonary artery into contact with the 
thoracic walls. Under the latter circumstances the pulsation of the 
pulmonic artery may sometimes be distinctly felt in the second left inter- 
costal space near the sternum. I have met "with two cases during the 
past winter in which the pulsation of the pulmonic artery was so strong 
as to suggest the idea of aneurism ; in both cases the patients were affected 
with tuberculous disease of the left lung. Alteration of the normal rela- 
tion of the aorta and pulmonic artery due to enlargement of the heart, 
or to any of the causes already mentioned, will of course preclude a com- 
parison of the two sounds. 

With reference to the value of a comparison of the aortic and pulmonic 
second sound in estimating the amount of aortic lesions, the able reviewer 
in the Dublin Quarterly, to whom I have already referred, and for whose 
valuable criticisms I beg to avail myself of this opportunity of expressing 
my sincere thanks, remarks as follows : 

It is observed, to our great wonder, that if the aortic second sound re- 
tain Its normal intensity and purity, it shows that the aortic valve is com- 
function, a fact which warrants the exclusion of lesions 
Reeling it sufficiently to give rise to obstruction/^ He adds, ^'Surely Dr. 
l^lint must have become clinicaUy cognizant of the fact that there is not 
u requent y serious contraction of the aortic orifice producing marked ob- 
struction and hypertrophy of the left ventricle, the aortic second sound 
remaining intact.’^ 

This criticism is not altogether just. I state that the normal intensity 
and purity of the aortic second sound warrant the exclusion of lesions 
affecting it, i.e., the valve, sufficiently to give rise to obstruction. I do not 
say that contraction of the aortic orifice may not occur without involving 
the aortic valve, and, in such a case, the aortic second sound may remain 
intact. In fact, I imply this when I proceed to say, ‘^In a large propor- 
tion of the cases of obstructive lesions of the aortic orifice, the valve is 
involved sufficiently to compromise, to a greater or less extent, its func- 
tion and impair the intensity of the aortic second sound. This language 
is equivalent to admitting that there is a small proportion of cases of 
obstructive lesions of the aortic orifice, in which the valve is not involved 
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sufficiently to compromise its function and impair the intensity of the 
aortic second sound. These exceptional cases are extremely rare. Surely 
the able reviewer will admit that, in the great majority of cases, the 
valve is involved so as to impair its function to a greater or less extent. 

I have lately been interested in a nice point of observation connected 
with the murnuir under consideration, viz., the concurrence of two aortic 
direct murmurs, one pi’oduced at the aortic orifice and another within 
the aorta just above the orifice. One of the murmurs may be organic and 
the other inorganic, or both murmurs may be organic. At the present 
moment I have under observation three cases of endocarditis with rheu- 
matism, each presenting a high pitched basic murmur when the stetho- 
scope is placed over the sternum and a little to the right of the median 
line, the murmur limited to a circumscribed space, and just above this 
point, in the right second intercostal space, is another murmur differing 
from the former notably in pitch, being quite low. In one of these cases 
there is still another murmur in the pulmonic artery. The high pitched 
murmur just below the second intercostal space, as I infer from the situa- 
tion to which it is limited, is a murmur produced at the aortic orifice; 
and the low pitched murmur just above, as I infer, also, from the situa- 
tion to which it is limited, is an aortic murmur produced within the artery 
*above the aortic orifice. I infer that there are two murmurs from the 
notable difference in pitch, it being by no means probable that a single 
sound would be so much altered within the area in which the two mur- 
murs are heard, this area not being larger than a half dollar. That an 
aortic murmur is sometimes produced at the orifice and sometimes within 
the artery above the orifice, in different cases, is cei*tain, but I am not 
aware that the production of a murmur in each situation, at the same 
time, in the same case, and the discrimination of the two by means of the 
character of the sound, have been pointed out. 

Aortic Eegurgitani Murmur . — This murmur need never, as a matter of 
coui-se, be confounded with the systolic murmurs, viz., the aortic direct, and 
mitral regurgitant, the latter occurring with the fii*st, and the former with 
the second sound of the heart. In general, too, there is no difficulty in 
distinguishing the aortic regurgitant, from the mitral direct murmur. The 
former occurs with and follows the second sound, the latter precedes the 
first sound. The one is diastolic, the other is pre-systolic. This is a dis- 
tinction, nice, it is true, but easily appreciable in practice, to which I 
shall recur under the heading of the mitral direct murmur. 

The situation of the murmur is also distinctive. It is best heard at, 
and below the base of the heart. Usually it is best heard below the base 
to the left of the median line on a level with the third or fourth ribs. This 
is doubted by the reviewer in the Dublin Quarterly, to whom I have re- 
ferred, but as the statement is based on a pretty large number of recorded 
observations, I must consider it as correct. It is not uncommon to hear 
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this murmur distinctly, and even loudly, over the apex ; it may be diffused 
over the whole praecordia and even propagated beyond this region. 

An aortic murmur with the second sound of tlie heart, propagated below 
the base of the heart, necessarily implies regurgitation, in other words there 
must be insufficiency of the aortic valvular segments. But it is always to be 
borne in mind that no inference can be drawn from the intensity or char- 
acter of the murmur, respecting the amount of insufficiency and consequent 
regurgitation. An extremely small regurgitant stream may give rise to a 
loud murmur, while a feeble murmur may accompany a large regurgitant 
current, as the rippling brook is noisy while the deep broad river flows 
silently. In a case recently under observation, there existed a loud aortic 
regurgitant murmur, and on examination after death the aortic segments 
were so slightly impaired that, on cursory inspection, they might have been 
considered as normal. Weakening or extinction of the aortic second sound 
of the heart are points of importance as showing frequently the extent to 
which the function of the aortic valve is impaired. Comparison with the 
pulmonic sound enables us to judge whether the aortic sound be impaired, 
provided the pulmonic sound be not abnormally intensified as a result of 
coexisting mitral lesions. It is important to recollect that when aortic and 
mitral lesions coexist, the intensity of the pulmonic sound cannot be taken 
as a criterion for judging whether the aortic sound be, or be not weakened. 
This remark is equally applicable to the comparison in cases in which an 
aortic direct murmur is present. It is needless to say that in comparing 
the aortic and pulmonic sound in connection with an aortic regurgitant, 
as with an aortic direct murmur, pulmonary disease is to be excluded, i.G,, 
solidification or shrinking of the left lung will, as already stated, render 
the pulmonic sound relatively more intense than the aortic, irrespective of, 
on the one hand, any actual increase of the intensity of that sound, or, on 
the other hand, of any weakening of the aortic sound. It is also to be stated 
here, as heretofore, that an alteration of the situation of the aorta and 
pulmonary artery as regards the thoracic walls, due to enlargement of the 
heart, or other causes, will preclude a comparison of the two sounds with 
reference either to intensification of the pulmonic, or weakening of the 
aortic sound. 

Mitral Systolic Murmur . — I use the phrase mitral systolic, instead of that 
more commonly used, viz., mitral regurgitant murmur, as applied to any 
murmur produced at the mitral orifice and accompanying the first sound 
of the heart. If the latter term be applied to any systolic murmur 
emanating from the mitral orifice, we fall into the solecism of calling a 
murmur regurgitant in cases in which there is no regurgitation. A mitral 
murmur may be produced by mere roughness of the valvular curtains 
when there is no insufficiency of the valve. In this case the murmur can- 
not be correctly said to be regurgitant. A mitral systolic murmur, thus, 
may or may not be a regurgitant murmur, and, to express this important 
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distinction, vcc may st\y that a mitral systolic murmur exists with or 
without regurgitation. The question at once arises, how are we to 
determine whether a mitral systolic murmur be regurgitant or non- 
regurgitant ? This point claims consideration. 

A mitral s3\stolic murmur, as is well known, generally has its maximum 
of intensity at, and the murmuring may be limited to, the situation of the 
apex-beat, or to the point wlierc the intensity of the first sound of the 
heart is greatest. The murmur may be diffused, in the first place, Avithin 
this point over the body of the heart, and, in the second place, withoxit the 
apex over the left lateral surface of the chest and on the back, I have 
been led to believe that when the murmur is diffused over the left lateral 
surface and more or less over the back, it always denotes regurgitation, 
and that when the murmur is not propagated much without the apex, 
although it may be more or less diffused over the body of the heart, it 
may be produced witliin the ventricle and not by a regurgitant current. 
In the latter case I have distinguished the murmur as an intra-ventricular 
munnur, and not considered it as affording any evidence of insufficiency 
of the mitnal valve. It is this intra-ventricular, or mitral systolic non- 
regurgitant murmur, which generally exists in rheumatic endocarditis. 
The importance of the point involved is obvious, for a murmur emanat- 
ing from the mitral orifice without valvular insxifficicncy or regurgita- 
tion, denotes lesions of little immediate consequence, and they may be 
innocuous, not only for the present hut for the future. 

The practical rule just stated, I believe, generally holds good; but 
there may be exceptions. The following is perhaps an exceptional in- 
stance: A case was recently under my observation in Bellevue Hospital, 
in which acute rheumatism was complicated with endocarditis, peri- 
carditis, and pleurisy, with considerable effusion, affecting the left side. 
The patient presented, on admission, a loud pericardial friction sound 
diffused over the whole praecordia, and a loud mitral systolic murmur. 
The latter had its maximum of intensity at the apex, but was diffused over 
the left lateral surface of the chest and heard on the back. After the 
lapse of about a week the friction sound disappeared ; but before the dis- 
appearance of the friction sound, the endocardial murmur had gradually 
diminished and disappeared. The pleuritic effusion also disappeared, and 
evidence was afforded in this case of pericardial adhesions by the im- 
mobility of the apex-beat when the body of the patient was placed in 
different positions. The disappearance of an endocardial murmur de- 
veloped by rheumatic endocarditis, so far as my observation goes, is rare, 
although I have met with other examples. I suppose that endocarditis 
does not involve actual regurgitation save as a remote consequence of 
lesions to which the endocarditis may give rise. I may be mistaken in this 
supposition, but, assuming that I am not, here was an instance in which 
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an intra-ventriciilar or non-re^irgitant mitral sj^^stolic murmur was 
propagated entirely around the chest. 

"With reference to determining the existence of either regurgitation or 
obstruction, or both, resulting from mitral lesions, a comparison of the 
aortic and pulmonic second sound, forms a beautiful and useful applica- 
tion of auscultation. Obstructive and regurgitant lesions, situated at 
the mitral orifice, involving an obstacle to the free passage of blood 
through the pulmonarj- circuit, give rise, as is well known, to hypertrophy 
of the right ventricle. In this way they lead to intensification of the pul- 
monic second sound of the heart. This effect is due, in part, to the aug- 
mented power of the contractions of the right ventricle, and, in part, to 
the resistance to the passage of blood through the lungs, both continuing 
to increase the dilatation of the pulmonary artery by the pxilmonic direct 
current, and the consequent recoil of the arterial coats by which the pul- 


monic vaUuilar segments are expanded, and the pulmonic second sound 
produced. But the morbid disparity between the aortic and pulmonic 
second sound is due, not alone to the intensification of the latter in the 
manner just stated. The aortic second sound is weakened in proportion 
to the amount of blood which fails to pass into the aorta with the ven- 
tricular systole, in consequence of the mitral obstruction or regurgita- 
tion. It is obvious that the aortic direct current will be lessened bj* the 
amount of blood whicli, in consequence of valvular insufUciency, flows 
backward into the left auricle after the ventricle contracts, and by the 
amount of diflicultj which exists in llie free passage of blood from the 
aurielc into the \cntriclo in consequence of a contracted orifice. It is 
a so o )\ious that, other things being equal, the intensity of the aortic 
secom sound will be greater or less according to the quantity of blood 
propelled into the aorta by the ventricular systole. Thus, it is clear how 
rn o)struotion and regurgitation lead to 'weakening of the aortic 
.xuin , as well as to intensification of tlic pulmonic sound, and both 
ofiects arc abundantly attested by clinical observation. 

Fhc degn c of weakening of the aortic and of intensifiention of the 
I rnonic sounr wj 1 )p j)roportionate to the amount of mitral regurgita- 
® both. 0 have then, in this application of 

sr*ultatmn. a me.ans of obtaining information respecting the extent or 
\ o mitra <sions. And, in a negative x)oint of view, this appliea- 
turn IS import.ant, vi.,, as a means of determining that lesions which give 
,0 a murmur are not srrions; in other words, of determining that 
tiny do not mvo ve much, if any, obstruction or regmrgitalion. As 
enabling us to exclude ohstruetive or regurgitant lesions in certain of the 
ra.es ,n which mitral muninirs exist, a comparison of the aortic and 
pulmonic sntind is of grral practical value. But the oiieumstanres which 
may staml in the way of this application of auMuiitation are to be borne in 
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mind. The two sounds cannot 1)0 compared with reference to mitral, more 
than with reference to aortic lesions, if there be coexistinjr pulmonary’’ 
disease, nor wliencver the normal relation of the aorta and pulmonary 
artery to the thoracic walls is altered by either past or present disease 
of the lungs, by deformity of the chest, or any other cause. It is also to 
be recollected that mere enlargement of the heart may disturb the normal 
relation of these vessels to the walls of the chest. This application, more- 
over, cannot be made when mitral and aortic lesions coexist. Under the 
latter circumstances it is, of course, difficult or impossible to determine 
how far an existing disparity lietween the aortic and pulmonic sound is 
due to the aortic, and how far to the mitral lesions. 

Another im])ortant point pertaining to a mitral systolic murmur is, its 
occurrence without any appreciable lesions. A trul}' mitral regurgitant 
murmur doubtless always involves lesions of some kind, for it is hardly 
probable that the papillary muscles, as lias been supposed, may become 
spasmodically affected and thus give rise to insufficiency or regurgitation 
as a temporary functional disorder. Uut it is undoubtedly true that a 
systolic murmur either limited to, or having its maximum of intensity 
near the apex, has been repeatedly observed in eases in which mitz'al 
lesions were not apparent after death. Dr. Dristowc in a paper contained 
in the Brit, and For, }[cd, Chir, Itcvkiv, for July, 1861, details six eases of 
this description. Dr. Barlow, in an article in Gnt/'s Hospital Reports, vol. 
V., 1859, states that a mitral murmur may occur (for what reason he does 
not state) in long-continued capillary bronchitis. I have met wnth some 
instances in which a systolic murmur, supposed to be mitral, existed, and 
no mitral lesions were found after death. 

Case 1.* In the winter of 1859-60, I saw a female patient in the Charity 
Hospital, New Orleans, in the service of my colleague, Prof. Brickell, 
affected with capillary bronchitis. After several days there was improve- 
ment as regards the pulmonary symptoms, and then, for the first time, a 
systolic cardiac murmur was discovered. The murmur was loudest at the 
epigastrium, but heard over the site of the apex, and extended to, but not 
above the base of the heart. The patient subsequently died. On examina- 
tion after death the lungs were emphysematous ; there were no valvular 
lesions, all the valves appearing to be sound. The foramen ovale was 
closed. There were no clots. The right ventricle was distended with liquid 
blood. The walls of the heart were of normal thickne.ss. The valves and 
orifices were not measured, nor was the water test of vahmlar sufficiency 
employed. 

In recording this case I have commented on the murmur as follows: 
‘‘What could have caused the loud systolic murmur? I cannot say unless 
it was due to distension of the right ventricle and tricuspid regurgitation.’* 


’Private Records, vol. xl, p. 3C. 
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In support of the supposition that the murmur was tricu.spid, not mitral, 
it is to be noted that the greatest intensity was at the epigastrium. It was, 
however, considered to be a mitral systolic murmur during life. 

Case 2.' During the winter of 1860-Gl, a patient was under my obser\’a- 
tion in the Charity Hospital, New Orleans, for four months, affected wth 
albuminuria and general dropsy. During all this time there was a mitral 
systolic murmur at the apex and over tlie body of the heart, and not propa- 
gated without the apex. It was regarded as a mitral sj’'stolic, nonre- 
gurgitant or in tra- ventricular murmur, and as such pointed out to several 
private classes in auscultation. The patient died by asthenia, and was 
found to have fatty kidneys and cirrhosis of the liver. On examination 
of the heart, post mortem, nothing abnormal was found except some enlarge- 
ment, the organ w'eighing 12 oz., and a little separation of the marginal 
extremity of two of the aortic segments. The mitral valve appeared to be 
perfectly normal. I expected to find some roughening of the mitral valve 
ut no insufficiency; there w’as, however, no atheromatou.s, calcareous or 
other deposit, and the valve seemed to be sufficient. There was no aortic, 
P^^^onic murmur in this case, a fact "which excludes the supposition 
th^ the existing murmur was due to the condition of the blood. 

ase 3. During the ^^^nter of 1860-61, a patient was under my observa- 

Orleans, for about six "weeks, affected 
wi c ronic rone itis and emphysema of lungs. He presented habitual 
times excessive, persisting lividity and anasarca, 
e heart was e^ndently somewhat enlarged. There was a loud rough 
maximum of intensity at the apex propagated 

the 

m\ioh ’ ^ examination after death the volume of the heart was not 

The left ventricle was not 

tissue thicloiess, and the appearance of the muscular 

not enlarapH ^’^alve was perfectly normal. The orifice was 

aortic oriLp' ^ave been sufficient. No lesion at the 

large as the left ^ dilated. They w^ere twice as 

en!d Se thipk^^ were much thick- 

lesion of the pulmonic orSce''^ The^tJ-^'''^^ ventricle. No 

was verv ^ tricuspid valve was normal. The orifice 

pended to the record of“ this fdl ^ T 

murmur ^iir.r.no.A + i * following comment. ‘^Whence the 

murmur supposed to be a mitral regur^itnnf 9 t 

regurgitant ’ ^ ^surgitant / I suspect it was a tricuspid 

Dr. Bristowe, in the article already referred to , .i- 

.ions Which hav. he.. „p,.e.a to gi,. ™ ™ 

^wh..h h.v. he., glv.., . 1 ., e,„,a ,h“e;",.T"!;t'; 

‘Private Records, vol. xi, p. 2-13. 

*HospItal Records, vol. xv. p. 423. 
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spasm of the papillary muscles, niul onlargcmcul of the auricular orifice 
so as to reiulor the valve iusufTicicnt. II is own opinion is that the murmur 
is due to a ‘disproportion between the size of the ventricular cavity and 
the length of the chordae tendineac and museuli iiapillarcs/* This dis- 
proportion he attributes to dilatation of the cavity of the ventricle. He 
also accepts to .some cxlenl an explanation oflercd by Dr. Hare, viz., that 
the murmur may he due to a “lateral di.splaceincnt of the origins of the 
museuli papillaro.s in consequence of the rounded form which dilatation 
imparts to the heart. 

These several exjilanations may each he applicable to certain cases, 
but none of them, apparently to the cases which I have given. Clots in 
the left ventricular cavity were not present in either of the cases; the 
murmur continued loo long and too persistently to he due to spasm; the 
mitral orifice was not dilated, and the enlargement of the heart was not 
siifiicicnl to occasion a notable disproportion between the length of the 
tendinous cords and pajiillnry muscles, and the ventricular cavit^^ I am 
disposed to think that in each of the three cases the murmur was er- 
roncousl}- considered to ho mitral, that it was a tricuspid regurgitant 
murmur. As I have already .said, I have but little practical knowledge 
of tricuspid murmurs. I have met with two instances in which murmur 
was connected with well-marked tricuspid lesions as verified by examina- 
tion after death. In both these cases the murmur was heard over the 
body of the heart, within the superficial cardiac region, I suspect that a 
tricuspid regurgitant murmur is not .so rare as is generally supposed, and 
that not very infrequently it is considered to be mitral. This opinion is 
expressed by Dr. Gairdner in an interesting article on cardiac murmurs 
in the Edinburgh Med. Monihhj, Nov., 1861. According to this able clinical 
observ'cr, a tricuspid systolic murmur is heard over the right ventricle 
wlierc it is uncovered of lung, being but slightly audible above the third 
rib; and, if the heart be much enlarged, it may be heard louder towards 
the xiphoid cartilage. A collection of clinical facts respecting the fre- 
quency of tricuspid murmuis, the physical conditions giving rise to them, 
and the means of discriminating them from mitral mnmurs, is an im- 
portant desideratum. 

^fiiral Direct Murmur , — This murmur is not recognized by many auscul- 
tators, and its existence is denied by some. It is generally confounded with 
a mitral sy.stolic murmur. For many years after I had begun to devote 
special attention to cardiac affections, I committed this mistake, and I was 
sometime.s puzzled to account for a supposed mitral systolic murmur rough 
at its beginning and soft at its ending. In my records of some cases be- 
fore I had learned to separate the mitral direct from a mitral regurgitant, 

I have described the latter as pre.senting the variation just stated, the 
fact being that the two murmurs were present, the one rough and the 
other soft. It is only within the last few years that I have discriminated 
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these tAvo murmurs, but during this time my field of clinical observation 
has been so extensive that I have had abundant opportunities to make 
the discrimination. With regard to the frequency of the mitral direct 
murmur, it is by no means so rare as is generall}^ supposed, and as I had 
thought some years ago. At one time during the past A\anter, in BelleAuie 
Hospital, I knew of six examples of it, and several also at the BiackweU’s 
Island Hospital. When the auscultator has learned to distinguish it, he 
will not be long in finding it if he be in the Avay of seeing a moderate 
num er of cases of disease of the heart. Prom what has now been said, 
It IS obvious that an important point pertaining to this murmur is, its 

scrimmation from other murmurs. This point will first claim considera- 
tion. 


n or er to comprehend this murmur, it is essential to understand 
c ear y v, en the mitral direct current of blood takes place. The oppor- 
uni y 0 0 serving the movements of the heart exposed to vieAv in a 
!•’ greatlj' to a clear understanding of this point, 

e mi ra irect current is produced by the contraction of the .auricles; 
now, w en o t e auricles contract? AVhen the movements of the heart 
0 serae , it is seen that the contraction of the auricles immediately 
fu ^ contraction of the ventricles. So close is the connection be- 
tfi faction of the auricles and the contraction of the ventriclc.s, 

intervTf 1 M appears to merge into the latter; there is no appreciable 
annear to r successive movements, although distinct, 

toimh tha tr r"'-- to the eye, and to the 

seem to sunno^ contractions of the auricles are not so feeble as some 

ile a?d mi to the ventricular 

The contraction of ^®tantly cease avhen the ventricles contract, 

it follows that ft i'*^v causing the first sound of the heart, 

tions must takp ^^1 direct current caused by the auricular contrac- 

sound. ' cannot continue an instant after the first 

blood forced bv murmur is produced by the mitral direct current of 

c«rro„,, .ppl,. .pTlm ".““m Tim "" 

tricular svstole nr r niurmur occurs just before the A'cn- 

occurrencc of the fii^f^ of the heart; it continues up to the 

not accompany the sccLd or T ^*?istoIic murmur; it docs 

rCBurei J, i/.im 1',“’ 

prc-.sv.stolic murmur- fiiiu murmur. The mitral direct is a 
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relation. The time o£ its occurrence as just explained, and as expressed 
by the term pre-systolie, is sunicient for its easy recofrnition Avlien once 
it is fully eomprelumdcd. Althou^li, wlion this murmur is fullj” compre- 
hended, and lias been repeatedly verified, it is more readily recognized 
than cither of tlie other murmurs, there is often at first considerable 
difTiculty in detenuining its existence. Let me endeavour to point out the 
"way in vdiieh it may ho ascertained. 1 luive already said tliat bj* those 
V'ho overlook this murmur it is generally confounded vdlh the mitral 
systolic or regurgitant murmur. This is in consequence of its close 
connection with the fir.st sound, and because it is beard at and near the 
ape.K of the heart. Now it is evident tlmt a mitral systolic murmur can- 
not commence hefort* the ventricular systole. It is equally evident that 
the ventricular systole and the first sound of the heart are synchronous. 
It is, therefore, an alisunhty to suppose that a mitral sj’stolic or re- 
gurgitant murmur can be pre-systolu* in tlie time of its occurrence. Tliis 
murmur must nccc.ssarily accompany and follow the first sound of the 
heart, ns clinical oliservation has established. Wc have, then, only to 
determine that a murmur is jn-c-syslolic, ami that it does not accompany 
the second sound of the lienrt (j.f,, there is an appreciable interval of time 
between the second sound and the murmur), to recognize it as a mitral 
direct murmur. Generally it is sufficiently easy, after a little practice, to 
perceive that the murmur precedes the sound, but, if there be difficulty or 
doubt, there is a ready mode of rendering it apparent; tin's is by placing 
the finger on the carotid pulse. The carotid pulse is synchronous with the 
first sound of the heart, or, at least, so nearly synchronous, that there is no 
appreciable interval of lime between them. Placing, then, the finger on the 
carotid and listening to the murmur at tiic apex, the murmur is found to 
occur before the arterial impulse and to cease instantl}' when the latter is 
felt. 

The mitral direct murmur is to he di.scriminntcd from an aortic regur- 
gitant murmur. These two murmurs may be confounded at first, but 
after a little ])racticc the discrimination is easy. The aortic regurgitant 
murmur accompanies and follows the second sound of the heart, the mitral 
direct commences after the second sound. Generally there is a distinctly 
appreciable interval of time between the second sound and the com- 
mencement of the murmur. The aortic regurgitant murmur may be pro- 
longed nearly or quite through the long pause up to the first sound 5 but 
the intensitj’ of the murmur diminishes with the prolongation, the mur- 
mur being insensibly lost before or when the first sound occurs. The 
mitral direct murmur, on the contrary, always continues up to the first 
sound, and instead of losing any of its intensity, it becomes more intense, 
and appears to be abruptly arrested, in its greatest intensity, when the 
first sound occurs. This is a striking characteristic. The difTcrence in 
the situation in which two murmurs respectively are heard with their 
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maximum of intensity, is another point in tiie discrimination. The aortic 
regurgitant murmur is generally heard at the base of the heart, and is 
heard loudest a little below the base near the loft margin of the slcrnnm 
on a level with the third intercostal space. TIic mitral direct murmur 
is heard loudest at or a little within the apex ; is generally confined with- 
in a circumscribed space, not propagated much without the apex and 
rarely to the base of the heart. 

The quality of the mitral direct murmur is, in many case.s, character- 
istic. In my work on diseases of the heart I have said tliat this murmur 
is generally soft. My experience .since that work was written has .shown 
me that this statement is incorrect. The murmur is oftoncr rough than 
soft. The roughness is often peculiar. It is a hluhhcrinc, .sound, rc.scm- 
blmg that produced by throwing the lips or the tongue into vibration with 
the breath m expiration. I suppose that the murmur is caused, in the,se 
cases, by the vibration of the mitral curtains, and that the vibration of the 
lips or tongue by the breath represents the mechanism of the murmur 
as well as imitates the character of the sound. At one time I supposed this 
blubbering murmur denoted a particular lesion, viz., adhesion of the mitral 
f forming that species of mitral contraction known as 

f ^ ^ found this variety of murmur to occur with- 

out that lesion, and, in fact, as will be seen presently, when no mitral lesion 
whatever exists. 


murmur may, or may not, be associated with a mitral 
sy.(»l,c murmur. Willmnl l,a,i„e unalyrd II, c iramorous oaamplas rvHtI, 

LtaT rr ' »'»>“'<> »>■ U»», 

mitral much more frequent in its occurrence than the 

murs the mi/nl being the moat common of all the mur- 

systoiic Ti f t r" r" .i« with the mitral 

?xStenc‘c Tf Z T™' demonstration of the 
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The first sound, the ancx bent ^ ‘''Pex-beat and the carotid pulse, 

tlie abrupt end'ine of the -i .!’i v"'’ P'dsc will be found to mark 

systolic murmur. The diffwlnl' rohr'’ "7^ f'*'' 
sound arc distinctly perceived in suchT 

to perceive them by a clear comnrcl.nn • p>>sorver be prepared 

the discrimination between the tw «”bjcct. And when once 

comes .sufileiently cas^Me'd 1^^^ 
readily recognized than either of the othcr"mm'mm.,s"’"'’"’"‘‘ 
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The existence of a mitral direct murmur has been theoretically denied 
on the ground that the auricular contractions are too weak to propel the 
current of blood with sufficient force to give rise to a sound. It is un- 
doubtedly true that, other things being equal, the intensity of a murmur 
is proportionate to the force of the current, and clinical obser\ation shows 
that sometimes a murmur is not appreciable when the heart is acting feebly, 
but becomes distinct when the power of the hearths action is from any 
cause increased. But murmurs do by no means always require for the 
production a powerful action of the heart ; on the contrary , loud mur- 
murs are often found when the heart is acting very feebly. For example, 
T have reported a case in which an aortic direct and an aortic reguigitant 
murmur wmre Avell marked in a patient an hour before death, the patient 
dying from paralysis of the heart due to distension of the left ventricle. 
Venous murmurs in the neck are often notably loud when, assuredly, the 
force of the current of blood in these veins is vastly less than the current 
from the auricles to the ventricles. The feebleness of the current m this 
instance is showm by the slight pressure requisite to interrupt it and ar- 
rest the murmur. It requires but little force of the expiratory current of 
air to throw the lips into vibration so as to produce a loud sound. More- 
over, one has only to see and feel the contractions of the auric e, v en 
the heart is exposed in a living animal (the heart s action eing 
weakened under these circumstances) to be convinced that the POwer of 
these contractions is not so small as some seem to imagine > t e oo 
is driven into the ventricles with considerable force. It is hardly neces- 
sary to say, however, that a priori reasoning with regard to the existence 
or non-existence of physical signs is not admissible. Their existence is 
matter to be determined by direct observation. Clinical observation shows 
that a murmur does occur at the precise time when the mitra irect curren 
takes place as shown by observation of the movements of the heart exposed 
to view in a living animal. And clinical observation shows that this 
murmur is not ahvays feeble, but, on the contrary, is not in requen > 


notably loud. 

So much for the reality of the mitral direct murmur and the means of 
discriminating it from other murmurs. It remains to 'a 

portant practical point, viz., the pathological import o is murmur, 
already stated, it is developed in connection vdth a contracted mitra orifice 
and, so far as my experience goes, especially in connectum vi 
caused by adherence of the mitral curtains, forming the buttonhole sht, 
the murmur, then, being due, not to the passage of blood over a roughened 
surface, but to vibration of the curtains. And the sound, as thus pro- 
duced, is peculiar, resembling the sound which may be produced, in an 
analogous manner, by causing the lips to vibrate with an expiratoiy puff_ 
The murmur, however, may be produced by the flowing of the current of 
blood over a roughened surface, without contraction of the aperture. This 




IS undoubtedly rare. As a rule, the force of the mitral direct current is 
not sufficient to develop a murmur unless there be mitral contraction. Is 
this murmur ever produced without any mitral lesions? One would 
u pnon suppose the answer to this question to be in the negative. Clinical 
observation, however, shows that the question is to be answered in the 
affirmative. I have met with two cases in which a well-marked mitral direct 
existed and after death in one of the cases no mitral lesions were 
u d, in the other case the lesion was insignificant. I will proceed to give 

the m^i'ur”^ endeavour to explain the occurrence of 

neSTd Jitac^ ^^7’ f ^ aged 56, who had had re- 

peated attacks of palpitation, sense of suffocation, with expectoration of 

bl,.dy m„.„s .nd . f.eling „( i„p.„di„j i„„, b^, .h,M pU 

he p.roxys„. re.embling .ngi,,., .„ep,i„g p.in I„ T 

SeTft™," ''b“ .f”"* ’I' 

Rood health He h on active exercise, and considered himself in 

r,rL™rdV'be f„“,s‘Tb ““ 

dently by hypertrophv At tl,P^ ®o^oiged, the enlargement being evi- 
mur which I ttipn ® Pre-systolic blubbering miir- 

cont;aetion^f\SmitX:t\^^ 

regurgitant murmur, which was diff^^L^ 

cordia. There was no svstnlin nearly the whole prae- 
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and died in a few moments aftLThc another paroxysm ; 

heart was enlarged, weishine IfiV fitting in his chair. The 

measuring four-fifths of ^an inch"^ The ventricle 

dilated so as to render the vni i atheromatous, and 

mitral valve presented insufficient. The 

the base of ^0^ L ^2n 

In this ease it is assi”mertra lU of the orifice, 

and of the blubbering character ^ which was loud 

which were found after death minute vegetations 

mitral valve was unimpaired so thatThV''"'".''” contraction. The 
to mitral regurgitation. ^ could not have been due 
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a case at the Charity HospiUb^NeV^T^^^^^^ to the murmur 

td an aortic regurgitant TnurmiT^ ^ an aortic direct 

There was also a distinct pre-svstnl* ' murmurs being well marked, 
blubbering character. On exarnimr '^'^thin the apex, having the 

and roughened with atheroma and^^c^l^ ^cath, the aorta was dilated 
ments were contracted, and evidentl r The aortic seg- 

present ed no lesions; the mitral orifio^' ^^suflficient. The mitral curtains 

•Ibid., vol. xi. p. 241 . 
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and the valve was evidently sufficient. The heart was considerably en- 
larged, weighing 17^4 oz,, and the walls of the left ventricle were an inch in 
thickness. 

In the second, as in the first of the foregoing cases, it is evident that 
a mitral systolic murmur was not mistaken for a mitral direct murmur, for 
in both cases, the conditions for a mitral systolic murmur were not present. 
In both cases the mitral direct murmur was loud and had that character 
of sound which I suppose to be due to vibration of the mitral curtains. In 
both cases, it will be observed, an aortic regurgitant murmur existed, and 
aortic insufficiency was found to exist post mortem. How is the occurrence 
of the mitral direct murmur in these cases to be explained ? I shall give an 
explanation which is to my mind satisfactory. 

The explanation involves a point connected with the physiological action 
of the auricular valves. Experiments show that when the ventricles are 
filled with a liquid, the valvular curtains arc floated away from the ven- 
tricular sides, approximating to each other and tending to closure of the 
auricular orifice. In fact, as first shown by Drs. Baumgarten and Hamer- 
nik, of Germany, a forcible injection of liquid into the left ventricle 
through the auricular opening will caase a complete closure of this opening 
by the coaptation of the mitral curtains, so that these authors contend 
that the natural closure of the auricular orifices is effected, not by contrac- 
tion of the ventricles, but by the forcible current of blood propelled into the 
ventricles by the auricles. However this may be, that the mitral curtains 
arc floated out and brought into apposition to each other by simply distend- 
ing the ventricular cavity with liquid, is a fact sufficiently established and 
easily verified. Now in cases of considerable aortic insufficiency, the left 
ventricle is rapidly filled with blood flowing back from the aorta as well as 
from the auricle, before the auricular contraction takes place. The disten- 
sion of the ventricle is such that the mitral curtains are brought into 
coaptation, and w'hen the auricular contraction takes place the mitral 
direct current passing between the curtains throws them into vibration 
and gives rise to the characteristic blubbering murmur. The physical 
condition is in effect analogous to contraction of the mitral orifice from 
an adhesion of the curtains at their sides, the latter condition, as clinical 
observation abundantly proves, giving rise to a mitral direct murmur 
of a similar character. 

A mitral direct murmur, then, may exist without mitral contraction and 
without any mitral lesions, provided there be aortic lesions involving con- 
siderable aortic regurgitation. This murmur by no means accompanies 
aortic regurgitant lesions as a rule; we meet with an aortic regurgitant 
murmur frequently when not accompanied by the mitral direct murmur. 
The circumstances which may be required to develop, functionally, the 
latter murmur, in addition to the amount of aortic regurgitation, remain 
to be ascertained. Probably enlargement of the left ventricle is one 
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condition. The practical eonclu.sion to be drawn from the two cases 
which have been given is, that a mitral direct murmur in a case present- 
ing an aortic regurgitant murmur and cardiac enlargement, is not positive 
proof of the existence of mitral contraction or of any mitral lesions. 
The coexistence of a murmur denoting mitral regurgitation, in such a 
case, should be considered as rendering it probable that the mitral direct 
murmur is due to contraction or other lesions, and not functional. 

Dr. Gairdner, in a recent article already referred to, proposes a change 
of name for the mitral direct murmur. He proposes to call it an auricular 
systolic murmur. Inasmuch as the murmur is produced by the systole 
of the left auricle, this name is significant. And the usual name is open to 
this criticism, viz. ; it is not produced by the whole of the mitral direct 
current, but only that part of the current which is caused by the contrac- 

IrTr’tf 1 of the auricle. Prom the situation of the auricles as re- 
gards the ventricles, the former being placed above the latter, and the 
free communication by means of the auriculo-ventricular openings, the 

v.Zt r” l»t. the ventricle", h, fni.n, 

the ^entrleula^ contractions cease. During the first part of the long 
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^certained that this part of the current ever gives rise to a m— K 
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in common use. curate, is to be preferred to that 


[ 028 ] 




1867 


PIERRE CARL EDOUARD POTAIN 
DESCRIPTION OF THE MOVEMENTS AND THE 
MURMURS OF THE JUGULAR VEINS 





- - 

\N ' ■ 


PIERRE CARL EDOUARD POTAIN 

(I825a90l) 

^^lERRE CARL EDOTJABD POTAIN, who was horn in Pans on July 19, 1825, 

X came from a long line of physicians: indeed, one of his ancestors is known to 
have practiced surgery in 1662. Potain, himself, used to say, Without a doub , 
there must have been some barter at the origin [of the family], but it was in a time 
too remote to he found now/ * 

Potain’s father was postmaster of Saint-Germam and set his heart on his son’s 
retummg to the family tradition of medicine. When Potain was very young, his 
father took him, at the close of day, to the forest of Samt-Germam and taught hto 
all that he knew of the natural sciences, grammar and Uterature. He learned the 
German language from his mother. 

Potain could not afford a college education, but he studied by himself and soon 
was able to pass the examinations at the University of Paris, where he rec 
the degree of Bachelor of Arts. His own tastes inclined him to science an me 
chanlcs, but urged by his father, he began the study of medicine, and in 1848 passed 
the examinations which permitted him to serve an internship ^ t e os^ s 
Paris. In 1849, while at the famous Salpetnfere Hospital, he suffered an a«ackjff 
cholera, but soon recovered from it. While convalescing at Metz he suffered a sec- 
ond attack of cholera, hut managed to survive it. 

After he received the degree of Doctor of Medicine in ^ f 

of Paris he decided to accept a position as assistant to “ 

BaUlarger (1806-1891) at the asylum for the insane at Ivry. In 

Pans, where he worked under Jean-Baptiste BouiUaud ( 1796 - 1881 ) who was the first 
to desenbe • ’gaUop-rhytbm.’ ’ Potato became chief of Boudland’s ^Imlc and later 
served on the staffs of the Hopital Sainte-Antoine and the Ho^tal Necken In 15 ^ 

became an assistant professor at the medical school of t e Hospitals 

1861 he took the competitive examination and was named physiemn of the Hospitals 
of Paris and associate professor of the Paculty of Medicine o an 

in 1870, during the war. Potato was asked to take charge of an "-f 
pany, but he decided, instead, to enUst to the regular amy lunTd 

btoler.” When not on duty he returned to the hospitals to 

In 1876 he was appointed professor of pathology at e niversi became 

that year he was transferred to t- 
associated with the Chanty Hospital in Pans, 

“rr P.» w. ...... .. r,s: 

Acad€mie des Sciences, the Institute of France. 

Legion of Honor. ♦ r tvt DieudonnA Comte de Cham- 

Potato numbered among his ^ caU from the count, who was 

bord (1820-1883). On one occamon ^ Alfred Vulpian 

the Pretender to the throne of France, he s r ih- ill friend Hr Parrot, for 

(1826-1887), to see the count while he stayed to comfort an U1 fnend. Dr. Parro 

whom he knew very well he could do nothing. 
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In 1900 Potain reached the age of retirement. He 'pras sorry to leave. Louis Henri 
Vaquez (1860-1936). his former pupil and Louis Joseph Teissier (1851-1926), his as- 
sistant. vrent to vrlsh him a Happy New Year on January 1, 1901, and told him to 
come hack to do research. To this Potain replied: “No, you see, It is well over; 
when the function is through, the organ must disappear.** 

He died suddenly within the week, and was buried on January 8, 1901. 

Potain realized the importance of recording the heart heats in connection with the 
venous pulsations and the graph of the pulse, and he devised an instnimcnt with 
which to make these recordings possible. 

HLs chief contributions to medicine included: (1) making precise the relation- 
ship of tricuspid regurgitation and circulatory disturbances, (2) description of the 
pulsation of the liver, (3) distinguishing between the different varieties of gallop 
rhythm, (4) explanation of the mechanism of the apex beat, and (6) recognition of 
the “bniit dc tabourka,*’* the second heart sound, which occurs in the presence of 
syphilitic aortitis. 

Potain long had been interested in the measurement of arterial prcsstirc, which 
Karl Vicrordt (1818-1881) had advocated and for which Ltlcnnc Jules Marcy (1830- 
1904) had provided the means of evaluation. hlarcy*s instniment, however, was 
neither precise nor practical. According to Vaquez, Potain learned “with Joy** of 
Von Basch*s Invention of sphygmomanometry. Von Basch*s instnimcnt was a cum- 
bersome affair, however, and Potain improved upon it and made Its use practfcahlc. 

Potain*s development of the portable .sphygmomanometer led him to new dis- 
coveries. It permitted him to demonstrate the reality of hypertension In Bright’s 
disease, as suspected by Traube. It also enabled the detection of hypertension in 
other pathologic conditions to he made. Potain, moreover, demonstrated that hyper- 
tension and not the impaired function of the kidney was rcspon.slhlc for the almost 
consUnt c.ardiac h>T)crtrophy found in renal sclerosis. 

The mechanical genius of Potain is also shown in many other ways. He perfected 
an appar.atus to count red blood cells (Malasscz hematimeter). In studying the con- 
gestive fonn of pulmonary diseases, his Intern Georges Dlculafoy had clianccd on the 
discovery of pleural aspiration. Potain helped him perfect an aspirator with a 
v.icuum apparatus (Pot,aln*s apparatus), which is still In use. By means of this new 
apparatus he was destined to add further to his renown. Tor a patient who had ex- 
treme dyspnea, Potain performed thoracentesis and completely withdrew the fluid by 
means of his vacuum apparatus. With another apparatus, which he had constnictcd 
for the occasion, he replaced the fluid by air progressively introduced to avoid undue 
expansion of the lung. Ho u<^cd the fame procedure for twenty patients, obtaining 
equally favor.iblc results. lie can, therefore, be said to have perfected, and he later 
reported the llrst indisputahle facts extant on the favorable Influence of collaprc 
therapy In the evolution of the treatment of tuberculosis. 

Potain was a discreet writer and be worked for a long lime before he announced 
his discoveries, feeling that he might be premature In his judgment. When he did 
cxpre-s his thoughts In writing, however, they were generally in the form of ?horl 
memoirs, and were models of exporition in clearness and rtylc. One of there short 
memoirs. “Thforlc du Bruit dc O.a!op“ (1886), it is our privilege to reproduce in 
tr.an«latIon.- We .are al-’O presenting to our rc.nrlcrs a translation of his cla«^slc dc- 
rcrlptlon of the bnilts of the jugular veins, one of hh earliest work'?, puhlHicd in 
1PC7. 
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ON THE MOVEMENTS AND SOUNDS THAT TAKE 
PLACE IN THE JUGULAR VEINS'^ 

By 

DOCTOR POTAIN 

Associate Professor of the Faculty of Medicine, Physician to Necher Hospital 


Gentlemen : 

You have heard in our recent meetings two very important papers con- 
cerning the murmurs of vessels. The one of M. Parrot and the other of 
M. Peter. Both of these gentlemen have questioned the diagnostic value 
which is generally granted to vascular sounds in the diagnostics of aiiemm, 
and both are of the opinion that it is necessary to seek the immediate 
cause of these phenomena, whatever additional may be the share of the 
state of the blood itself. Each stated further that he believed he was 
able to specify this cause; JI. Parrot maintained that it is due to in- 
sufficiency of the valves of the jugular vein ; i\I. Peter, to a spasm o t le 
venous or arterial ^valL 

I also desire to say a word on this subject, not so much to dispute t le 
opinions of my two colleagues as to present, in turn the results of re- 
searches concerning this question which I have carried out over a period 
of several years. Until now I have not considered my study far enough 
developed to present to you, and now I do not believe by any means hat 
1 have obtained a definite solution. But since the 

sounds has been raised among us, I do not wish to withhold them any 

^“ThTresults at which I have arrived are in agreement in 
with the ideas presented by my colleagues; m others 
Like these gentlemen, I believe that vascular 
nomonic of anemia. As with them it 

murmur could exist and be found most intense in P®™ 
anemic: whereas it is entirely absent in persons 

to a high degree. Exceptions were known and “ 

in his first studies; but they are more the oP^on of 

uenerallv believed I admit with my colleagues, following the opinion ot 
generaiij Deiie\ea. x ^ continuous murmurs 

M. Chauveau, that the veins are the site, not o j 
but also of the majority of intermittent murmurs which are heard 

ivifh each of them as to the further 
I am in complete disagreement nnirmurs and as to their 

specification of the mechanism o observations do not permit 

clinical value. Because, on the one haiia, mj u 

-Tiller «aa to tUe Meai^l^Soc,^- ot me llospUaU 

■wozercraft. 'jLD.. Kochceter, Mmn. 
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me to admit that the ordinary caiise of these murmurs is concerned with 
a venous reflux, nor with a spasm of the great vessels ; on the other hand 
they lead me to believe that the variable proportion of Iflood corpuscles 
cannot but have a direct and markedly appreciable influence on the pro- 
duction of these murmurs ; and, furthermore, that certain types of these 
abnormal sounds may moreover be considered as characteristics of anemia. 

For the remainder, the points of this question which our colleagues have 
taken up are concerned at the same time with the mechanism and with the 
clinical value of the vascular murmurs ; we shall return then to these two 
aspects of the problem. Let us see at first that which concerns the 
mechanism. 

I OF THE MECHANISM OF VENOUS VASCULAR MURMURS 
WHICH ARE HEARD IN THE NECK 

When one observes carefully the portion of the supraclavicular region 
which the jugular veins and the carotid artery cross, one may frequently 
note three distinct phenomena through which are revealed the motion by 
which the blood is quickened in the vessels: (1) visible oscillations; 
(2) a thrill sensible to the finger; (3) normal and abnormal sounds re- 
vealed by auscultation. Since an analysis of the movements and the 
peculiarities which the purring fremitus shows may throw some light on 
the mechanism of the murmurs, I have applied myself to study them with 
care in a large number of individuals, and here is what I have found con- 
cerning this subject in repeated observations. 

(1) The visible oscillations in this region consist of a series of filling 
and collapses, sometimes prominent and easy to recognize. In some per- 
sons they are appreciable only in the lowest part, that is, nearest the 
clavicle; in others they are seen distinctly over a large portion of the 
vessels; exceptionally, one may follow them over the course of the ex- 
ternal jugular. 

Because of their unequal amplitude, they are not always equally 
obvious and sometimes one or more are completely lacking; but when they 
are well marked, when no affection of the heart alters the rhythm and when 
the pulse is not too fast, their study is generally quite easy. There is 
found then, aside from the slow oscillations caused by the respiratory move- 
ments and simultaneous with them, the following sequence of movements 
which is repeated with constant and perfect regularity: at first a slow 
elevation, then two quick elevations, finally two deep depressions, after 
which the series begins again. Now each series of this kind corresponds 
to a cardiac cycle. 

These impulses sometimes have such force and amplitude that at first 
it might be believed that they represent pulsations of the carotid artery 
or of the subclavian. But after a little attention one is soon convinced 
that they actually take place in the internal jugular. This is proved tims: 
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In the first place they are of a vague and diffuse nature, totally opposite 
to the idea of an arterial pulsation, and yet apparently, however extensive 
they may be, they are felt with difficulty b}" the finger which perceives 
tvith intensity pulsations of verj’ slight extent either at the same level and 
nearby, or a little higher along the course of the carotid,* in the second 
place, their rhythm does not resemble in any respect that of the pulsations 
of the carotid, the proof of which you shall see now m the totally different 
form of the tracings shown b^^ the sphygmogi’aph ; in the third place and 
finally, a light pressure, suitably applied to the lower portion of the neck 
can impede them oi suppress them entirely, while the pulsations of the 
carotid persist with all of their intensity. 

These movements verified and their site established, it remains to seek an 
interpretation. It appeared to me that the most certain means would be 
to determine exactly their z'elationships with the different portions of the 
cardiac cycle. 1 studied them then in this relationship by combining palpa- 
tion or auscultation of the precordial region with inspection of the cervical 
pulsations, and, in this manner, I arrived at these results. The first of the 
two sudden elevations immediately precedes ventricular systole, while the 
second coincides nearly exactly with it; the first depression takes place 
during the short silence, and the second, immediately after the second heart 
sound, that is, at the time of ventricular diastole ; finally, the slow eleva- 
tion which initiates the series, occurs in the middle of the long silence, 
that is, during cardiac i*est. 

This method of study permitted the clear establishment of the relation 
between the jugular pulsations and the movements of the heart, and 1 
have found: that the two elevations observed correspond to the succe.s- 
sive contractions of the auricle and ventricle, and the two depressions to 
the diastoles of these cavities. In fact, there can be little question but 
that the second quick elevation appears to follow the systolic impact and 
first heart sound immediately, and to coincide exactly with the pulse of 
the large arteries. As to the first, which precedes it, occurring before the 
contraction of the ventricle, it certainly cannot have for a cause an action 
which it precedes, it must then be attributed to the systole of the auricle. 
Finally, the two depressions appeared to me to occur at the precise 
moments which we know are occupied by ventricular and auricular 
diastole; and their appearance, at this moment, is explained without 
difficulty, because it is entirely natural to see the veins collapse suddenly 
at the moment when the blood that they contain is propelled toward the 
cardiac cavities, which pass suddenly from a state of contraction to one 
of relaxation. 

But the comparative study of venous pulsations and movements of the 
heart, even though these movements are of slow frequency, is a very 
delicate thing, because it requiz*es the comparison of impz‘essions re- 
ceived by two different senses, which is always difficult. ^loreover, I 
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have become accastomed by patient observation to understand clearly the 
sequence and relationships of these somewhat complicated movements, 
but I could not expect to demonstrate them readily. Furthermore as soon 
as the heart beat is accelerated a little, this study becomes impossible and 
the relationships are appreciable with great difficulty, I decided then, 
in order to study them with more precision and in a more demonstrable 
manner, to use the valuable sphygmographic apparatus which we owe 
to our colleague, Marey. 

The idea of obtaining a graphic representation of the jugular pulsation 
is not at all new. In Germany, Bamberger, Geigel, and Friedreich have 
already employed it in the study of exaggerated pulsations seen in certain 
cardiac diseases, and Friedreich has shown that one may obtain a similar 
tracing in the absence of a pathologic venous pulse. But these observers 
were content to apply the sphygmograph designed by Marey for record- 
ing the radial pulse to the region occupied by that vessel. There resulted, 
in the first place, many difficulties in the application of the instrument; 
in the second place, a complete impossibility of determining then with any 
certainty the significance of the various portions of the tracing and their 
relationship to the different motions of the heart. But, this last point 
being exactly that which I sought to establish, I had to approach differ- 
ently. 


I einployed the addition which Marey has made to his instrument to trans- 
orm it into a cardiograph. I recorded the jugular pulsations with tlie help 
o a small glass funnel which acted as a stethoscope and transmitted the 
impu ses received to the tambour of the instrument through an India- 
Simultaneousl3’’ I applied the same sphygmograph to the 
radial artery to which were transmitted the pulsations of the jugular. Then 
arrange things in such a manner that the two levers, that of the jugular 
and that of the radial, would write their tracings at the same time, on the 
same paper, and one above the other. Not content vdtli this, I placed the 
thnci V better arranged, over the precordium and 

1 impulses of the heart simultaneously with those of the 

hp-irt \ certainty, while the pulsations of the 

enroL r" .^^<^ovded. I placed the sphygmograph directly over the 
mained to artery was easily accessible. It only re- 

care bv l-nTr '' ^ superimpose them with 

discuss here . ° ^ P^'eeise method, but which would be too long to 

fudTn the most'T ^^^ublished in some manner of themselves 

.nd m the mo.st strict fashion which can be imagined 

you '’ ^'*ieh has been enlarged^ to show to 


You may see at once in the first tracing of this figure (I) the exact re- 
lation of the movements which I just now described to you after 

■The figure placed here U a reproduction of the tracing ,n its original slae. 
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simple inspection; n progressive rise (A) ; two short elevations of little 
extent (H) (C) ; then two deep depressions (D) (E). You will note 
further that the same movements are reproduced at each cardiac cycle, 
modified only by (he respiratory oscillations wiiich are added and which 
cause some ehanj^es in the line as a whole without over suppressing any of 
the details mentioned. In the same figure arc reproduced, with the help 
of the procedures whicli I have outlined to you an<l witli the coincidences 
marked exactly by vertical lines, tiic radial pulse (II), the carotid pulse 
(III), the impulse of the apex of the heart (IV). I believe that on com- 
paring these four tracings one may detcrniine the precise significance of 
each part of the first, as you may judge. 



Hg. 1. 

1. Pnlsallons of the jugular \cm. 

II. Pulsation? of the radial pulse. 

in. Pulsations of the carotid. 

IV. Pulsations of the apex of the heart. 

A. . Progressive repletion of the vein. 

B. Elevation caused by contraction of the aiinclc, 

C. Elevation caused by contraction of the vcntrxclc, 

B. Depression produced by (ha^totr of the auricle, 

E. Depression produced by fUastolr of the icntriclc. 

n. Beginning of ^entriculnr contraction. 

K. End of ventricular contraction, occlu’^ion of the semilunar valve*?, beginning of 
diastole. 

3. Lino of beginning of ventricular 8\*stolc. 

2. Line of the carotid pulse. 

3. Lino of the radial pulse. 

4. Line of ventricular diastole. 

To show at first that the tracing (I) represents the pulsations of the 
jugular and not those of the carotid, it will suffice, in the absence of other 
proof, to compare it with that obtained when the instrument is placed 
over the carotid itself (III), and to note that the latter does not show 
any details which the former sliow.s, and does not resemble it in any 
manner; further, to observe that the movement (B) takes place at a time 
when no impulse has been produced in the arterial system, because the 
ventricle (H) has not yet begun to contract. 
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If we now analyse the jugular tracing, we shall see there clearly what 
follows: (1) the first quick elevation (B) precedes the radial pulse con- 
siderably (P) ; it precedes the carotid pulse (G) also, although by some 
what less and most remarkable yet, the beginning of ventricular systole 
(H) ; consequently it could not be brought about by this systole which 
it precedes. On the contrary it is produced at the precise instant where 
physiology tells us that the contraetion of the auricle takes place, and 
since there is no motion of the ventricle at this moment, it must be at- 
tributed necessarily to the contraction of the auricle. It is thus readily 
explained by the light reflux which auricular systole causes in veins near 
t e t orax, (2) the prominence (C) immediately follows ventricular 
systole (H), and coincides exactly with the carotid pulse (G). Like the 
latter, it is the result then of ventricular systole, perhaps the sy.stolic 
movement is transmitted directly to the venous .system at the moment 
when closure of the tricii.spid valve takes place, perhaps it is transmitted 
indirectly by the compression which the arterial trunks in diastole cer- 
ain y exert on the venous trunks which they are near, perhaps, finally, 

1 re^ts from these two modes of action combined; (3) the first de- 
pression (D) takes place in the interval between the vertical lines 3 and 
V 1 C indicate, the one, the beginning of the radial pulse (F), the 
intThe ventricular diastole (K) ; that is, it is produced dur- 

th! carntT "'i the Ventricle contracts (HK), and in the moment when 
have its 1 complete diastole (G). Consequently, it cannot 

of the -ent"'/ r " -"t-<^tion of the artery or in thfrelaxation 
of the anr-T f h- corresponds precisely to the time when diastole 

fenous bZ from the rapid flow of 

the veins neatlb /i! f immediately empties 

a little after v t ’ (4) finally, the second depression (E) occurs 

plalLed efZt ZlT -"not be veiy well ex- 

contained in the impulse which this diastole brings to the blood 

Th tl \ r “ transmitted to the veins of the neck, 

in lllopital Necker analysed was taken on a woman in childbed 

this extreme slowness is e.speeiallv heln^l ° ^ ^^st because 

which I wished to establish. ThLe which I h ® 

of the same kind, are entirely identical bn^ r" "‘^’cr cases 

the special state of the circulaLn if ’ ^ f 

pulsations in the vessels which wouldTorr^st f Tb ° 

state, here on a second plate fPis 2 )^ . ^ 

whom ,h, Phloo, slowed by le.eeu., b.i. 46 “ .'e™” ‘ 

.0 .tatTthrp™.rnVo''ne ZtTZ'a" r"'"" “ 

•b one, tnat is, the elevations and depressions fake 
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place in the same manner and in the same order ; yon note, further, that 
the eoincidenccs are the same. Indeed, you see, as in the preceding one, 
at A the slow rise which corresponds to the absolute rest of the heart and 
which indicates the slow filling of the vein; at B the sudden elevation 
which precedes ventricular systole (II) and must be attributed to the 
contraction of the auricle; at C, the elevation coincides exactly with the 
systole of the ventricle; at D, the first depression that takes place during 
this systole and which represents the diastole of the auricle; finally, at 
E, the second depression which corresponds exactly with ventricular 
dilatation (K), 



Fig. 2. 

I. Jugular Tein. 

H. Badial pulse. 

III. Apex of the heart. 

A. Progressive repletion of tlie vein. 

B. Contraction of the auricle. 

C. Contraction of the ventricle. 

B. Dilatation of the auricle. 

B. Dilatation of the ventricle. 

I. Line of ventricular systole. 

2. Line of the radial pulse. 

3. Line of ventricular diastole. 



Finally, it is not necessary to have a pathologic state to show the pulsa- 
tions of the jugular vein with this completeness and with all of the details 
which I have shown you in the preceding tracings. I show you, in proof of 
this, one which I have taken on myself (Fig. 3). 

The elements of the curve are a little closer together, because my pulse 
is more rapid than that of the patients on whom I made the preceding 
tracings: but they have the same form, they exhibit the same order 
and are easily recognizable. Thus one may note at A, the slow elevation 
produced by the progressive filling of the vein; at B, the quick elevation 
due to the systole of the auricle; at C, that of ventricular systole; at D, 
the depression of auricular aspiration; at E, that of ventricular aspira- 
tion; that is to say precisely all that which we have discovered in 
analysing tracings shown by the jugulars of women in childbed or of icteric 
persons with slow pulse. 
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not siiHice lierc; I wanted a more direct proof, and licre is the very simple 
arlifiec which f:avc it to me, 

I liave placed, as you see hero, a small funnel of glass with an opening 
about the size of the bell of a stethoscope at one end of an India-rubber 
txd>e, tlie otijer end of wliieli was introduced into the ear. I applied this 
Hcxildc and transj)aront kind of stethoscope to the region of the vessels of 
the neck; and in this manner I could Jiear Uic sounds distinctly, wliilc I had 
the eye fixed on the region, in fact on the same point over which I listened. 
Then, to make the movements of this region more perceptible, I fixed a little 
piece of colored paper, bent at a right angle, with a little water to the 
skin covered by the transparent bell of my stethoscope. This paper, having 
the function of a mobile arm, or if you wish, of a spliygmoscope, consider- 
ably augmented the apparent ami)litude of the movements and made them 
easy to observe. 

In observing in this manner, I have ahva.vs seen and have always proven 
for the students, as well as for everyone else who has wished to lend liini- 
self, that the murmur iahes place at the precise momoii whcii the shhi shiks 
xviihxn ihc area of the stethoscope ; that it is double when there is a double 
depreasion and that, on the other hand, it ceases at the instant when the 
region rises. Is it not a proof at once demonstrative and cpiite simple, that 
the murmur is not produced at the moment of diastole of the arterj’ and 
that it is not arterial, further that it cannot be attributed to a venous rc- 
fiux, but, on the contrary, that it takes place at the same instant in which 
the vein is Unco under the infiucncc of aspiration by the cardiac cavities? 

Further, if in auscultation of the vessels of the neck one listens to the 
heart sounds, which are frocpiently transmitted distinctly into this region, 
one may determine without difficulty that tlic intermittent venous murmur 
of which we speak here is always produced, not with the first sound but 
with the second; that is to say that it corrasponds, not to auricular and 
ventricular systole, but to the diastole of these cavities; in such a way that, 
when it Ls double, one precedes the second sound and the other follows 
it immediately. Now, the reinforcements of the continuous sound behave 
in exactly the same manner. 

On the contrary, arterial sounds which are also heard in this region 
are characterized b}' the fact that they coincide e.xactly with the diastole 
of the artciy and they follow the first heart sound immediately. They are 
distinguished also from tlic others by a different quality of sound, by a 
special quickness in their onset, and by the very different influence which 
compre.ssion or the efforts of inspiration and expiration have on them, 
finally by the impossibility of transforming them into continuous murmurs. 

Thus it comes about that one may distinguish three types of murmurs 
in the neck: continuous ones, which arise in the veins as many proofs 
show; intermittent venous ones, single or double, which correspond to the 
second portion of the cardiac cycle and coincide with the depressions in the 
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cervical region, that is to say witli diastole of tlic auricles and of the ven- 
tricle; intermittent arterial sounds which arc produced in the first portion 
and accompany exactly the impulse of the artery. 

\ou sec, Gentlemen, when one studies with care the murmur which is of 
particular interest here, that is to say the venous murmur of tlic jugulara, 
one finds, in its intcrmittenccs or in its reinforcements, only one possible 
interpretation : that each gust of the murmur or each reinforcement re- 
sults from an acceleration of the venous fiow brought about by diastole of 
the auricle or of the ventricle. 


The murmur, as everyone knows, passes easily from inlermittcncc to con- 
tinuity under the influence of various causes; for example, slight changes 
in the degree of pressure exerted over the vessels. And this is readily 
understood. In fact by slightly increasing the pressure of the stethoscope, 
the blood, retained and accumulated in the vein above the obstacle, soon 
acquires a tension so strong that it then passes by this obstacle with a 
continuous movement, without moreover being influenced (by the lower 
pressure) in any appreciable manner, without the variations which the 
lower pressure goes through which is present below. 

Nevertheless, independent of external modifications of pressure, the 
muimui IS, in tie same individual or in different individuahs, sometimes 
or cont'io?^' single intermittent, sometimes double intermittent, 

the rhvtl orcemciit; and it is surprising that a phenomenon, 

whe iiM ;’‘=S«I<'itecl by causes working at all times and cvery- 

w™ trn 1 The auricle and ventricle al- 

intermittent'^rh'^r*!] * murmur always have a double 

Because the j consequence of these movements? Why? 

fhese L fe “ retardations which originate in 

the veins obp influences whicli the circulation of blood in 

oL^ro^is mTu’ T - "^ore or less 

iS irten 

which' they exert pert • which surround the vein, the pressure 

To wheiler some or r" according 

be a tendency to intp!m-n is conceivable why there should 

always easy to determi'n continuity. But these influences are not 

possessing nrecise dntn ^ +i comes to particular cases. Thus, not 
fled, for the nresent hn°” P°**'*’ ^ >mt speak further. I am satis- 

positive, of the cause irwLT^shTldbr'f ^ ^ 

termHtent rh^ of .urmurs^fr^^ - 

isfttaiivrnr^^^ "“.-1 

out the influence which ventricular aspiration ’« f ^ ^ P"'" ! 

the jugulars. But this able investigator ^ 20^11®.°^- 

S doubted that diastole of the auricle 
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also had any action of this type. ^loroover liis demonstrations did not 
appear sufficient beyond doubt, since they seem not to have carried per- 
sonal conviction. This is tlie reason that I believed it necessary to return 
again to this subject and that I wished to study it anew. 

The facts which I have presented to you are not, as you know, Gentle- 
men, in accordance with the theory which has been presented to you by 
M. Parrot. ^ly colleague and friend believes, as you know, that the in- 
termittent murmur or the reinforcements of the continuous murmur are 
the results of a reflux brought about in the jugular veins either by the 
contractions of the auricle, or by those of the ventricles, when there is in- 
sufficiency of the tricuspid valve. As to the continuous form, it results, 
according to him, from a succession of refluxes, and of affluxes exag- 
gerated by the preceding refluxes. 

Suitably to apply to observed facts, this new interpretation is faulty: 
first, in those ca.ses iu which it assumes an insufficiency of the venous 
valve, the murmur, supposedly produced by the contraction of the auricle, 
should immediately precede ventricular .systole and, in those in which 
it further concedes tricuspid insufficiency, it should coincide exactly with 
this systole; secondly, it is also faulty, where the rhythm is double and 
intermittent, in that the first of the two murmurs shoxild coincide pre- 
cisely with an elevation of the region to which the stethoscope is applied 
and the second with a depression. But this never takes place. On the 
contrary, I have always seen, that when there are two sounds, the first 
follows the first valvular sound after an interval, and the second follows 
the second heart sound immediately; when, on the contrary, the sound is 
single, I have always heard it begin either immediately before or im- 
mediately after the second heart sound, never after, immediately before 
or exactly with the first. Finally, when the circulation was slow enough 
to permit a good analysis of these phenomena, I have always seen the single 
or double sound accompany the single or double depression of the region. 

To the thesis which I adopt, M. Parrot opposes the difficulty of con- 
ceiving that a sufficiently continuous movement of blood could exist in 
the jugular vein to give the perfect continuity to the murmur which is 
sometimes found; he believes that each systole of the auricle or of the 
ventricle should necessarily bring about a perceptible interruption in the 
flow. 

That would surely be inevitable if the jugular opened directly into the 
auricle; but this is not the case. Between this vein and the heart are 
interposed the great venous trunks inclosed within the thorax and con- 
stantly subject to thoracic aspiration; now these venous trunks, having 
the function of reservoirs and of a source of constant supply, in certain 
circumstances may weaken or cause the disappearance of the effect of 
the reflux which results from cardiac contractions. Moreover, as M. 
Monneret formerly observed, it should be even more difficult to conceive 

[ 543 ] 



of a perfectly continuous murmur produced by a succession of flux and 
reflux. Whatever might be the rapidity with which these alternating 
movements might succeed one another, there must always be a dead point, 
as is said in mechanics, that is to say a moment of repose, and no matter 
how short you wish to assume, the ear will always be able to grasp it. I 
have tried in inert tubes and in the .jugulars of cadavers artificially to 
produce a continuous sound by the most rapid possible succession of two 
currents in opposite directions; never have I succeeded. Further, it has 
been demonstrated experimentally, as you may now see for yourselves, 
that a murmur differs in quality and intensity according to whether one 
listens at a point above or below the point at which the murmur origi- 
nates. One should always observe in a murmur produced in this fashion 
an alternate change of quality and intensity. That is to say that truly 
uniform continuous murmurs absolutely resist the method of interpreta- 
tion proposed by our colleague. Further, inspiration and e.xpiration 
w leh influence the intensity of murmurs in such an obvious manner by 
modi ying the blood flow, according to this hypothesis .should influence 
unequally the two parts of the continuous murmur. Expiration should 
reinforce the murmur of reflux and weaken that of afflux toward the 
chest, while inspiration should act in an opposite manner; but this is not 
the case. Inspiration reinforces the murmur in a uniform manner; ex- 
piration weakens it in the same manner. 

Thus, then, in addition to the fact that the theory of my colleague is in 
ffscTf onen ^ cstablished,'it is of 

for me to accep\"Tr" ” 

wUh^revhfl^ is concerned 

SuslvTen^ opposition to the pre- 

less serious Ym i” if raises objections no 

ing) • first that -1^*^ i* ’’ests chiefly (on the follow- 

of changes which ‘'“'npletely independent 

ond on thecontract-rf^^ composition of the blood; sec- 

lationship between th ^ cannot e.stablish any precise and exact re- 
trese abnormaT r the blood, and that 

he other hand 'no, ' f"?' -traordinary variability; on 

for me to sav tint tu ^ ^^cntlemen, in what remains 

tirely different from trararcrhlsre^^gTvcTw r' 

opinion, better founded. ^ Laennec, and, in my 

».1I «.t. of ..„t...„o„ i„ individpob i„ „hom 
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the nuirnuir is found in the nerk, (his contrnction always remains in the 
state of a pure hypotltesis. Consider further that this hypothesis is not 
successful and tlial it is very poorly applicable to facts which it is sup- 
posed to explain. 

In fact let us admit that a ooniraction may take place in the juguhar 
vein of a vsuhject bcirifr examined; this eonfrnction either extends the 
full Ictmth of the vessel or it is limited to a circumscribed portion. In 
the first ease, it is ]>robabIc that it would make the murmur disappear, 
if one existed previously; because its effect would be to retard the flow 
of blood and to diminish the quantity which would pass through the ves- 
sel. In the second, after all, the pressure would not do anything more 
than the pressure of the sletlioscope can do and to a degree which the 
stethoscope can always attain since the pressure of the stethoscope can 
ahvay.s be carried to the point of absolute .snppre.ssion of the murmur by 
cftacing the lumen of the vessel. If, then, venous contraction is the only 
cause of murmurs; since the ])reKsurc of the instrument can do the same 
as venous contraction, the stotho.scope .siiould be able to produce a mur- 
mur in every ease and there would be no rpiestion ns to why certain peo- 
ple do not .show it at all although they may be quite anemic. 

This tl2eory of vascular spasm is, then, a liypothesis without possible 
demonstration, which is entirely unnecessary to explain the facts and 
which gives a poor explanation when one attempt.s to appi}' it to them; 
thus I believe that it should he absolutely rejected. 

II. OF THE CLINICAL VALUE OF VASCULAR MURMURS 

In what concerns the clinical value of vascular murmui*s, that is to say, 
their relationship to anemia, I agree with the opinion of my two col- 
league.s, without, however, adopting it entirely. M. Parrot distinguishes 
two eases: in one, the murmur ha.s absolutely nothing to do with the state 
of the blood; its cause is insuflicicncy of the valves of the jugular vein, 
a pxirely accidental insufficiency. In the other it is not without some re- 
lationship with anemia; but this is a distant and indirect relationship, 
since it re.sults from insufficiency of the tricuspid valve, an insufficiency 
which should be rather frequent in persons affected by anemia. As to 
INI. Peter, the relation of the murmur to anemia is always indirect, distant 
and therefore contingent. The immediate cause of the murmur is a spasm 
of the vein which the poverty of the blood promotes, as it promotes all 
spasmodic .states. — ^As for me, I continue to believe that in the hydremic 
state there is a condition much more directly favorable to the production 
of murmurs, and that this state, carried to a certain dcp*ee, can produce 
murmur.s without any vital act, without any modification of the caliber 
of the vessels. Nevertheless it should be added that conditions wholly 
apart from the state of the blood, and further, quite complex, contribute, 
each for its part, to favoring or impeding the production of vascular 
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murmurs; so that the appearance of murmurs is the result of multiple 
circumstances which cannot be revealed except by a careful analysis. 

Thus the inconstancy of the murmur in conditions apj)arently identical 
at least as to the state of the blood. Also the impossibility of finding a 
cause which is single and always the same for this phenomenon. 

Gentlemen, permit me to begin this subject with certain developments. 
This seems necessary to me because directly opposite opinions are found 
here sustained by considerable authority. Wc imist then seek and dis- 
cover the reasons for these divergences which are surprising when it is 
borne in mind that it is only a question of establishing a plainly pliysieal 
fact and of understanding what relations it may have to certain con- 
ditions of the blood, 

I do not wish to repeat the history of this question here. Since the 
discovery by Bouillaud, who first reported it,* with wise restrictions, 
of the relationship habitually existing between intense numiuirs and 
anemia, everyone knows that the most divergent views on this subject 
have arisen among physicians. 

Some, such as Gorup-Besanez, Skoda, Chauveau, and recently in 
your presence, ^1. Peter, reject vascular murmurs absolutely from the 
.symptomatology of anemic states; other.s, on the contrary, maintain with 
M^r. Barth and Roger that, continuous murmurs are the most certain 
indication of advanced chlorosis and of anemia with diminution of blood 
corpuscles/' 

This question deserves examination Ijecausc it arises constantly at the 
bedside and the solution may, in many cases, considerably influence our 
practice. But, in order to procure the necessary exactitude, it is neces- 
sary in anemia to distinguish two different states, the influence of which 
on the production of murmurs is certainly very difTorent, thus: true 
anemia or the diminution of the volume of blood, and hydremia or the 
diminution of corpuscles. 

A. The Relation of Murmurs to True Aaemm. — In spite of the contrary 
statements of M. Vernois, iM. Chauveau, and M. Sec, I do not Ijclicvc that 
true anemia can give rise to the vasctilar sound which we are considering 
here; tliat is, continuous or intermittent veiious murmurs. 7t is known 
that it is not at all possiI)lc to confirm the isolated existence of this form 
of anemia, except when a large hemorrhage takes place in a person with 
good health. Now I have practiced nnscultnlioii a large number of times 
in these conditions and I have never seen the mnnnur.s of which we 
speak apj)ear at that time when they had not boon present previously. 
On the contrary, I have .seen, as Bouillaud pointed out in his first 
work on vascular nmrniurs, the murmur disappear under the influence of 
a blood loss of some importance, to return much later, during tiie period 
restoration. This morning on the oljstetriea] service of tlie Keeker 
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Ilospitnl, I saw a woman who lind an abuiKlaiit liomorrhapo and who did 
not show any traco of a mnrmnr over tlic juf^nlars. Besides, do we not 
see every day 1)ial in tlioso of oiir patients in wliom this type of anemia 
])redominates especially, the phthisical, tiie cachectic of imy type, they 
are precisely those in whom the Juj^ular murmurs show the least in- 
tensity* This first ])oint appears ])roved to me; moreover, it is not in 
dispute. Let us pass then to liydremin. 

B. The Ji chit ion of Vascular Murmurs to Hydremia . — That 

which we now know of the relation of vascular murmurs to hydremia 
rests principally, nearly exclusively, on the researches of Bouillaiid 
and !M. Andral. TIic analyses of (lorup-Besanez and certain oims which 
Becfpicrel and Bodior Ijave made on tlie blood of cliloroties have 
been opposed to them already. And now M, Parrot and M. Peter present 
their clinical observations to you ns absolutely contradictory to the 
opinion of the masters whom 1 cite. But there should he no contradiction 
in well observed facts; the eonlradielioTi can he only in the interpreta- 
tion which is "iven them and in tlie deductions made. Let us see then if wo 
may discover them. 

^1. Bouillaiid immersed the hydrometer of Baum6 in the blood of 
twenty-seven ])ersons who liad been bled for various febrile afTcctions, 
sewcral .successive bleedings. In each individual, the murmur appeared 
and was increased according to the repetition of bleeding and the further 
depression of readings of the instrument. Further, each time that the 
liydrometer showed more than fit/j Ihc vessels had no murmur; on the 
contrary, every lime that the hydrometer foil below tlie murmur was 
present. Between these two limits there was an equal numl)er of sub- 
jects having the murmur and of others who did not show it. But if 
those two groups of data arc analysed furtlier and one takes the reading 
of 3^1 for a median point, it is found that among fho.se patients who 
showed a specific gravity of the blood aliovc this figure, onlj' one had a 
murmur and eight did not have it, while on tlie other hand, those in 
whom the density of the blood was less, seven had a murmur and only 
one did not. From this one may rigorously conclude that, under the 
conditions in which M liouillnud worked, that is to say in the patients 
who wore bled, the murmur became better manifest as the blood was 
impovcri.shod further by bleeding; that this sound appeared only ex- 
ceptionally when the density of the blood taken witli the hydrometer 
was above fi-Yt and that if was almost constant when it descended below 
this figure. By innumerable observations Bouillaiid has discovered 
that intense murmurs are almost always found in individuals, men or 
women, wlio show the signs of chlorancmia to a high degree. And as it is 
known, moreover, that the blood of chloraneiuia lacks especially red 
corpuscles; that it is the lowered proportion of the same corpuscles in the 
blood of persons subjected to bleeding that chiefly depre.sscs the density 
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of that liquid; it results that chloranemics and patients bled in any large 
quantity are, in this respect, in the same condition; that they have blood 
equally poor in corpuscles and that this special poverty is accompanied 
equally in both ])y vascular murmurs, there should be in all cases a strict 
relationship between the presence of murmurs and this state of the blood. 

But M. Bouillaud has not said in any manner and he has never con- 
tended that the murmur is an absolutely constant phenomenon in every 
degree and every condition of anemia, nor that it is never met with in 
persons exempt from this pathologic state, still less did he say that the 
intensity of the murmur should be strictly proportional to the degree of 
hydremia. Because, to use the master own words, it is only when this 
phenomenon is present ‘4n a high degree that one may affirm the ex- 
istence of a chlorotic or anemic state, and reciprocally.” 

Likewise, the analyses of M. Andral have shown that in general the 
murmur is constant when the number of corpuscles falls below 80 p. 1000; 
that the murmur is likewise more frequent as the proportion of corpus- 
cles, in falling, more nearly ai)proaches this figure; that finally the con- 
tinuous murmur is found more frequently in relation to the intermittent 
murmur as the more pronounced states of hydremia are observed. But 
this does not imply that murmurs always accompany anemia, that they 
do not exist without it, nor that they give an exact measure of it by their 
intensity. 

There is nothing contradictory between these clinical rules and the ob- 
servations which have been presented to you by M. Parrot and M. Peter. 
The observations of these gentlemen have shown us a certain number of 
persons without a murmur with the external characteristics of anemia or 
subjects who had intense murmurs with the appearance of excellent 
health. Now these facts, in some respects, being implicitly compromised 
by the rules in this regard which M. Bouillaud and M. Andral have estab- 
lished; since, according to them, the moderate degrees of anemia, those in 
which the figure is above 80 p. 1000, do not have the vascular murmur 
for a constant symptom. ^Ve accept them then, and we acquiesce so 
much the more willingly, for there is not one among us who has not, 
undoubtedly, been surprised more than once by facts of this nature. In 
collecting such a large number, our colleagues have given us a useful 
lesson for which we should be grateful to them. It will caution us against 
an eiTor which we are, I believe, rather generally inclined to commit; 
that of easily granting, in practice, to this simple and easily determined 
sign, an absolute diagnostic value which it should not have, and of not 
taking enough trouble to determine its value by analysing the causes 
and conditions present. I have already made some efforts to combat this 
too common tendency in the article on anemia which I prepared for the 
Diciionnaire encyclopedique des sciences medicates. 
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Are Ave to say now that it is necessary to give up the view of relations 
established between the murmur and the hydremic state? Is it neces- 
sary to reject all of the positive results of experiments and analj'ses which 
I have just now cited? Is it necessary to seek the sole cause of abnor- 
mal sounds in circumstances independent of the state of the blood? For 
my part, I do not think so. 

Only one serious objection can be made to the analyses of M. Bouillaud 
and M. Andral ; it is that thej" deal with a number of cases relatively too 
restricted for the exceptions to the law which they formulate to be able 
to show themselves, and there does remain some incertitude as to the 
value of murmurs in the diagnosis of anemias of moderate intensity; since 
they had for subjects, patients affected by various conditions which 
further complicates the question. As to the contradictory analyses of 
Gorup-Besanez or of Becquerel, we may leave them aside because they 
deal with a number of cases even more restricted. To decide the ques- 
tion finally, it is necessary then to make a very large number of analyses, 
especially relative to murmurs of medium intensity, bearing compara- 
tively on persons in the physiologic state and on patients simply anemic. 
For to estimate the state of the blood with some certitude merely ac- 
cording to rational s^^mptoms, does not indeed 2’equire much thought. 
We know that the external appearance of the patient is one of the least 
dependable of the signs of anemia. M. Bouillaud and M. Andral have 
both sufficiently emphasized this fact. But in order that the analyses 
may be practicable it is necessary to have a procedure for measuring 
corpuscles which can be used with absolutelj’^ insignificant quantities of 
blood. But unfortunately we do not have such a one. The procedure for 
enumeration proposed by Vierordt is not at all practicable; the more 
simple ones of Welcker, de Nasse and de Panum require too much blood, 
and the criteria which I have established to make these methods of re- 
search applicable clinically have not been met up to the present, with 
the inability to obtain instruments constructed with enough precision. 
Montegazza in Ital 5 % appears to have been more fortunate but he has 
not, to my knowledge, applied his instrument to this problem. 

I have then attempted to approach this problem in an indirect man- 
ner. It is disputed whether or not the decrease of corpuscles in the blood 
is of any importance in the production of murmurs. I wished to find out 
if blood fioiving through an inert tube would produce more or less of a 
murmur according to the quantity of corpuscles present. To that end I 
have constructed an apparatus which I have had brought before you and 
with which you may experiment in a moment. It is made essentially, as 
you see, of a vertical tube of thin India-rubber of about the caliber of the 
internal jugular of an adult. To this tube I have joined perpendicularly 
another of smaller caliber which, applied to it simply, does not com- 
municate with its cavity. This serves as a stethoscope, the other end be- 
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ing applied to the ear, and permits one to hear the murmurs which take 
place in the first tube without exercising the least pressure on it, without 
displacing it the least. With a clamp of limited pressure, I can estab- 
lish, at whatever point of the tube I wish, a narrowing of a perfectly 
determined degree and which I can vary at my will. Finally, this tube 
is connected with a glass reservoir of known capacity which I can fix at 
any height above the point of auscultation. To complete the apparatus 
two vessels, which may be put in communication with this common reser- 
voir contain, one, serum of beef blood, the other, defibrinated blood, that 
is to say, serum with corpuscles. The serum and defibrinated blood were 
taken yesterday at the slaughter-house from the same animal. After 
having produced a certain narrowing with the clamp above the point of 
auscultation, at first I let pure serum run through the tube which im- 
mediately gives rise to a very intense murmur; then, while the liquid 
is still running, I substitute serum with corpuscles for the pure serum, 
and at the moment that the former comes into the tube taking the place 
of the latter, a considerable diminution of intensity of the murmur takes 
place. Finally, each time that these two liquids are alternated, the mur- 
mur is heard stronger or weaker, according to whether serum or de- 
fibrinated blood is fiowing. One may, moreover, arrange things in such 
a way that the murmur produced by the serum is only of moderate in- 
tensity; then all sound disappears when the blood with corpuscles be- 
gins to flow. If one uses not pure serum but serum mixed with a small 
quantity of corpuscles, as is the case in anemias, one still obtains the same 
results, but with proportional differences of intensity. 

Absolutely nothing changes here for the duration of the experiment 
except the proportion of corpuscles in the fiowing liquid, and the murmur 
appears or disappears, increases or decreases constantly with each of 
these alternations. Does this not demonstrate, in a most rigorous fashion 
that blood which contains the fewest corpuscles is most apt to produce 
vascular murmurs? 

Experiments of the same type, with inert tubes, have been made by 
various workers, notably Weber, jM. Piorry and especially JL ilonneret. 
But they have had the aim of explaining and not of demonstrating the 
aptitude of blood for producing murmurs; also the experimenters have 
used various liquids of different densities or viscosities, but not blood 
itself. Here the demonstration is direct and should not, I think, allow 
any doubt on this particular point of the question : that the quality of 
the blood, as to its greater or lesser content of corpuscles, may influence 
the production of murmurs, an influence absolutely independent of any 
vital act of contraction, dilatation, compression etc. 

But why does the flow of blood richer in corpuscles produce fewer 
murmurs? Is it because it is less apt to vibrate, as is generally believed 
and as is accepted by M. Chauveau? Is it, as M. Monneret believes, be- 
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cause it flows less rapidly? In this regard, the same apparatus will give 
us a solution and a precise demonstration. You have been able to note, 
when serum and defi])rinated blood passed alternately, that the latter 
flowed more slowly. If I now change the height of the reservoir without 
changing any of the other conditions of the experiment, I can likewise 
change the speed of flow. Now, when we have arranged these changes in 
height in such a manner that the rate of flow is the same for the two 
bloods, that is to say that the quantity of liquid contained in the reservoir 
flows out in the same number of seconds, 3^011 shall see that the intensity 
of the murmur does not change and that it apparently remains the same, 
whatever the quality' of liquid emploj^ed. In this instance, one 
thing appears to me to differ, that is the quality of the sound, the quality 
being more subdued, lower, in the blood richer in corpuscles. 

Thus, in this apparatus, the poor blood makes more sound because it 
flows more rapidlj"; and, Avheu the flow of the richer- blood is made 
equally' rapid b}' increasing the pressure or suction which makes it move, 
the difference of intensity" disappears, at least sensiblj'. 

There is no reason to think that things happen otherwise in the blood 
vessels. On the contrary, there are reasons to believe that differences in 
velocity, due to the unequal proportion of corpuscles, are exaggerated con- 
siderably because of the multiplicity of obstacles which the capillaries 
present in place of the single obstacle which is in our apparatus. It must 
be admitted then that poor blood sounds more in the vessels, principally, 
and possibly solely because it flows more rapidly. 

But 3’ou know. Gentlemen, that the velocity of blood flow in the living 
economy- is not at all exclusively regulated by the quality of the flow- 
ing liquid. The force of cardiac impulsion, the width of the capillaries, 
the aid or resistance present in the chest are also conditions which 
strongly influence the course of blood in the vessels, and notablj^ in the 
veins. \Ye may add, that a local narrowing, followed by a relative dilata- 
tion, is necessary for the production of a murmur, as jM. Chauveau has 
sho\vn, the proof of which you maj" easily obtain in the apparatus before 
j^our eyes, that this narrowing, produced naturally or brought about 
by the instrument of auscultation, may vary by reason of a thousand 
circumstances ; finally' that a certain compression capable of slowing the 
flow of blood acting on the vessel either above or below the point of 
origin of the murmur, restrains or impedes its production. Thus you 
maj' judge, on the one hand, how different influences are added together 
and combined in order to unite to give rise to the phenomenon with which 
we are concerned, or to modify its manifestations; on the other hand, 
how the mode of action of these diverse influences probably amounts in 
all cases to causing variations in the speed of flow at the point of ausculta- 
tion. 


[ 551 ] 



Thanks to these considerations, is it not now easy to understand how, 
within certain limits the presence of murmurs is connected with the ex- 
istence of anemia, and how, nevertheless, this symptom cannot constitute 
a certain sign nor a measure of intensity. 

One of the proofs of this latter fact, which for my part has impressed 
me very much, is that which is found quite frequently in the course of 
typhoid fever. Almost all persons attacked by this affection show a 
very marked murmur during the first period, that is to say the first 
septenary of their disease. I might almost say all, because I can scarcely 
recall any exceptions to this rule, after having done auscultation on a 
very large number of patients. It seemed difficult to believe that the 
murmur was here the expression of an anemia of any general type, or that 
typhoid fever would attack anemic persons almost exclusively. But this 
difficulty is no more; a greater one soon arises. In proportion as the 
disease progresses; in proportion as the turgescence of the face so re- 
markable in the first days disappears; in proportion as the patients be- 
come pale and lose their color, made anemic by the disease, by the diet 
and sometimes also by the method of treatment; also in proportion the 
murmur, far from being augmented as one should expect, on the con- 
trary becomes weaker, is subdued, is diminished, and sometimes disap- 
pears completely. Now, if the murmur of the first days was a pure symp- 
tom of anemia, there is no way of understanding how it becomes weak- 
ened and ceases while the anemia obviously increases. "We are obliged 
to admit that the sound heard at first did not arise from anemia, but 
rather from the state of the circulation ; facile and rapid, in the first days, 
across the dilated and turgescent capillary system ; on the contrary feeble 
and slow when the weakness of convalescence arrives. 

Now that we may attempt to picture to ourselves the combination of 
conditions which regulate the production of venous murmurs, I believe 
that they may be reduced to two principles: {a) The rapidity of blood 
flow in the vessel where the murmur occurs; (h) The arrangement of the 
vessel itself and of the surrounding parts. 

a. It is easy to find more than one convincing example of the increase 
in the venous murmur caused by acceleration of blood flow. — For if, on 
auscultation of the jugular, one exerts a sudden pressure over a certain 
extent of this vessel above the point of auscultation, the murmur is com- 
pletely arrested. But, before disappearing it is reinforced, as a sort of a 
gush, because the pressure which forces out the blood contained in the vein 
makes it pass more rapidly beneath the stethoscope. — ^Another example. I 
have found in myself and in various patients that if, having placed the 
stethoscope over the inguinal region in such a manner as to hear the 
venous murmur (a murmur that can be heard wonderfully well in this 
region, although the contrary is generally maintained), if, I say, the 
muscles of the leg and thigh are made to contract forcibly at this moment, 
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there is heard, at the same instant, a very obvious continuous murmur, 
sometimes quite intense, ^vhich immediately fades away and disappears. 
Tliis is because the muscles in their contraction, force out the blood con- 
tained in the veins of the inferior extremity and precipitate it toward the 
crural vein where the flow consequently undergoes a sudden acceleration. 
Now it cannot be a question here, as some have wished to believe, of a reflex 
caused by the phenomenon of effort. If this were so, the sound would ap- 
pear equally on the two sides, whereas it never appears except at the root 
of the limb of which tlie muscles contract. — Finally if, after having let one 
of my arms hang for some time and become congested, the rest of the body 
being extended horizontally, I then raise it rapidly in the air, I feel a very 
pronounced thrill in the subclavian vein and I also hear an obvious 
murmur. Now the transitorj^ thrill and murmur can result only from the 
acceleration of blood flow in the vein. Indeed, they cease after an instant 
and are not reproduced unless the experiment is repeated at intervals long 
enough for the blood to have time to accumulate again in the veins of the 
extremity in its lowered position. 

As these special influences created by the experiment should be left aside 
when we come to auscultation of tlic neck practiced in view of diagnostic 
indications, we may assert that the rapidity of blood flow in the jugular 
veins depends especially on the three following conditions: (1) the force 
of cardiac contraction; (2) the greater or lesser facility of blood flow 
through the capillaries; (3) modifications of thoracic aspiration. 

The first, the importance of which one cannot doubt, is quite difficult 
to appraise in practice; because we do not have an}*” precise and positive 
method of measuring the energy of cardiac contractions. We can only 
cite examples, such as the disappearance of murmurs in the syncopal state. 
—The second is without question the most important of the three, that 
which exerts the greatest and most constant influence on the production and 
intensity of murmurs. It is tliat which is obviously at work when murmurs 
are intensified by the influence of high temperature, of certain fevers 
which impart a special activity to the peripheral circulation (tj^hoid fever, 
eruptive fevers, etc.) or even physiologic fever which follows muscular 
effort and works in the same way. We are concerned with it again where an 
intense cold weakens the venous murmurs and makes them disappear for 
the time being. Its mode of action is easy to understand, because, the 
greater the abundance of blood passing through the capillaries, the more it 
returns through the veins; so that the rapidity of venous blood flow is thus 
accurately regulated by the activity of the capillary’ circulation. Thus it is 
here, 'without doubt, that we must seek the cause of many of the changes 
which take place in murmurs, without apparent cause and without sup- 
posed modification of the composition of the blood; changes which have 
embarrassed IM. Peter so much. It is here, I believe, that we must transfer 
the spasm imagined by Laennec, of which our colleague has taken the de- 
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fense. Here, however, spasmodic contractions of the vascular walls sup- 
press the murmur rather tlian produce it as Lacnnec believed and as our 
colleague thinks with him. 

With respect to this we must remember that the tonicity of the blood 
capillaries is not the only condition upon which the velocity of blood flow 
in these vessels depends. Further, we have shown experimentally, how 
the valuable proportion of corpuscles may accelerate or retard the flow of 
blood in this part of the vascular system. 

The influence of thoracic aspiration on the venous flow in the neighbor- 
iiood of the thorax is a fact so well known and sui)portcd by so man}^ proofs 
that it is useless to lay stress on it. As to the action on murmurs and its 
consequence one may easily establish in this, that inspiration frequently 
exaggerates them, perhaps gives rise to them, and that their increase is 
more marked as inspiration is made with more effort. The increase is such 
that quite frequently it is taken for a tracheal .sound; and one can rid 
himself of this error in no better way tlian this, by pressing the vein above 
the stethoscope lightly, the vascular sound ceases completely, leaving only 
that which arises in the air passages. Expiration works in the opposite 
manner, and in proportion as it is done with greater effort. Also one never 
finds any murmur in asthmatic and emphysematous patients, in spite of 
the usually large volume of their jugular veins; one might say precisely on 
account of the distention which they show. 

In short, every acceleration of blood in veins is favorable to the appear- 
ance of murmurs on auscultation; every slowing makes an obstacle; and 
the causes of acceleration or of slowing may be found: for one part in 
the energy of cardiac action ; for another, in the activity of thoracic aspira- 
tion ; in the third place, in the facility with which blood passes through the 
capillaries. Furthermore the latter depends on two things : first, the 'width 
and variable tonicity of these vessels; second, the degree of viscosity of 
the blood which results from the greater or lesser proportion of corpuscles 
present. But that is not all, and we shall see in the following section other 
additional influences arise. 

h. Let us come now to influences which depend 'upon the state of the 
vein and of the surrounding parts. It is at first an incontestable fact, 
after the demonstration furnished by jVI. Chauveau, that the blood does 
not produce a sound in flowing through the vessels except when it en- 
counters a narrowing, that is to say, a point over which it passes from 
a relatively narrow portion which it crosses rapidly to a much wider poi’- 
tion where it flows more slowly and under lower pressure. This condition 
is realized in the jugular vein at various points and in various ways ; for 
example, at the inosculation of the vein with the brachiocephalic trunk; 
perhaps at the level of the insertion of the valves; or further, at points 
compressed by muscles or taut aponeuroses; or finally, and frequently, 
at the point of pressure of the stethoscope. The various positions as- 
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sumed bj* the neck certainly contribute to making the realization more or 
less complete. It should be added that, in the position recognized the 
most favorable for the production of murmurs, a slightly exaggerated 
rotation compressing the jugular of the opposite side, consequently tends 
to increase tlie activity of the circulation in the one left free and on 'vvhich 
auscultation is done. It should be added that a very light contraction of 
the sterno-mastoid may, by compressing the vein, weaken or completely 
efface the nninnur. Also as everyone knows, a slight displacement of 
the head is su0icient to cause this sound to appear or to cease suddenly. 
It is to this circumstance, frequently quite dilTicult to appreciate except 
with very close attention, that I believe it is necessary to attribute, in a 
large number of cases, the variability of abnormal sounds which has 
so much surprised observers, and which M. Peter believes cannot be ex- 
plained Avithout admitting a spasm of the large veins. — It goes without 
saying that the thickness of the soft parts which lie over the point of 
auscultation should also enter in some way into the intensity of the sound. 
So that the anatomical disposition of the parts exerts, as we sec, a very 
complex influence on the manifestations of the sign which we have 
studied. 

In the presence of so many different influences, near and remote, Avhich 
unite Avith anemia in determining the appearance of vascular murmurs, 
or in modifying their intensity, one cannot expect to see this sign express 
faithfully the existence or the degree of alteration of the blood. To 
constitute a sign of anemia it is absolutely necessary", as Bouillaud has 
said, that the sounds should be '^very intense,” It is necessary, further, 
that one should be certain that no other circumstance independent of the 
state of the blood exist capable by itself of causing the appearance of 
the abnormal sound- Without analysing the conditions which give rise to 
it, this sign is of no A'alue; in this regard I am in perfect agreement Avith 
my colleagues. 

IIoAvever, there exists a particular form of the murmur which I belicA^e 
is quite characteristic of hydremia, it is the sibilant, musical murmur 
which M. Bouillaud calls ”the song of the arteries.” What makes me 
think thus Is that this form lias never appeared at all except in persons 
haAung elsewhere quite positive signs of anemia; this is the form in 
Avhich it appears after loss of blood. 

I hai’e shown previously, in my inaugural thesis that Avhen a subject has 
undergone any abundant hemorrhage, the murmur, absent at first, ap- 
pears only after some time, it increases progressively during a certain 
number of days, then it decreases until it finally disappears. It increases 
in proportion as the blood, at first restoring its serum, becomes relatively 
poorer and poorer in corpuscles. It decreases Avhen the corpuscles, in 
their turn reappear, returning the blood to its former composition. Noav, 
during these periods of successive increase and decrease, one sees the 
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murmur successively take on the intermittent form, then the continuous, 
then the musical to return then to unmusical continuity, to intcrmittcncc 
and it disappears. The sibilant murmur, which is thus placed at the peak 
of this sort of curve, corresponds then precisely to the Iii^jhost degree of 
alteration of the blood and conscciucntly appears a little more significant 
than the other forms of abnormal vascular sound. 

CONCLUSIONS 

Before ending this communication already long, wherein I have not 
pretended to solve all of the questions wliich the problem of vascidar 
murmurs brings up, allow me, Gentlemen, to summarize in some propo- 
sitions that which the facts and reasons which T have liad the honor to 
present to you, appear to me to lay down the most essential and the most 
positive : 

L Two kinds of murmurs arc heard in the Jicck : arteri.al murmurs and 
venous murmurs; 

2. Arterial murmurs arc intermittent; venous murmurs may be con- 
tinuous, intermittent, or continuous with reinforcements; 

3. The reinforcements or repetitions of the venous murmur Imvc no 
other cause than intermittent accelerations of blood flow in the vein; 

4. These accelerations and their relation with reinforcement of the 
murmur are, moreover, demonstrated in a positive manner by the depres- 
sion which appears, at the moment they take place, at the point of the 
region which corresponds to the vein. They result from .successive 
aspirations set up in the venous system near the thorax by diastole of 
the auricle and ventricle, as the sphygmographic tracings show; 

5. The mumur appears the more easily in veins in which the blood is 
poorer in corpuscles ; 

6. If the poor blood is more apt to produce murmurs, it appears to be 
nearly exclusively because it flows more easily and more rapidly; 

7. The appearance of murmurs in the jugular docs not depend solely 
on the poverty of the blood; it is subordinate further to other condi- 
tions, some of which are local, others general. All appear to act, directly 
or indirectly, so as to accelerate or retard the blood flow in the vein 
ausculted, or to produce the local narrowing necessary to cause vibration 
of the liquid ; 

8. One may not attribute any value to murmurs in the diagnosis of 
hydremia except when they show a rather greater intensity and 'when, 
moreover, one has taken into account circumstances independent of the 
state of the blood which might contribute to their production; 

9. There is however a variety of vascular murmur the clinical value 
of which appears somewhat more positive and which seems to be con- 
nected more directly with hydremic alteration; it is the musical form of 
this murmur. 
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SIR THOMAS LAUDER BRUNTON 

( 1844 ' 1916 ) 

''He teas a kindly iS'cof.'' 

— The Briitsh Medical Journal (1916). 

^p^HOMAS liATTDER BEUNTON was born on March 4, 1844, at Bowden, Box- 
\3 burghshire, Scotland. He was the youngest son of James Brunton, a gentleman 
fanner. Brunton was educated privately and in 1862 began his medical studies at 
the University of Edinburgh. He had a marked capacity for work and received many 
honors as an undergraduate. In 1866 he received the degrees of Bachelor of Medicine 
and Master of Surgery, and in 1867 he was granted the degree of Bachelor of Science. 
During the latter year he served as house physician under Prof. Hughes Bennett at 
the Eoyal Infirmary in Edinburgh. In 1868, after receiving the gold medal award for 
his thesis, “Digitalis with Some Observations on the Unne,“ he was granted his 
Doctorate in Medicine. In 1870 he obtained the degree of Doctor of Science. 

Prom 1867 until 1869, besides doing some original research at Edinburgh, he spent 
part of the time in study at the leading medical centers of Austria, Germany and 
Holland under many able teachers including Ernst Wilhelm von BrUcke, Isldor 
Eosenthal, Ludwig Traube, Willy KUhne, and Carl Ludwig. At Ludwig's new lab- 
oratory in Leipzig, Brunton derived the main inspiration of his scientific life. Thete 
he worked on the independent contraction of the arterioles and capillaries, making 
some experiments on the effect of amyl nitrite and sodium nitrite. 

Brunton meanwhile experimented in his laboratory at Edinburgh on the influence 
of digitalis on blood pressure In animals. His instrument for recording this pres- 
sure was a simple mercury column. He also experimented on the effects of digitalis 
on his own blood pressure with the aid of the sphygmograph. Brunton *s facile use 
of this instrument led him to discover the elevation in blood pressure which ac- 
companies angina pectoris. By correlating the pathologic data thus acquired and by 
utilizing his knowledge of the pharmacologic action of amyl nitrite, ho succeeded in 
discovering a remedy for angina pectoris. In 1867 he published the results of his 
remarkable observations, and it is our privilege to reprint this classical contribution. 

Brunton went to Loudon in 1870 and was elected to membership in the Eoyal 
College of Physicians. He was appointed lecturer on materia medica and pharmacol- 
ogy at the Middlesex Hospital. A year later (1871) the post of casualty physician at 
St. Bartholomew's Hospital was vacated, and he was appointed to this ofiicc. That 
same year his wish to be associated in a teaching capacity with a famous medical 
school was fulfilled by his being elected joint-lecturer on materia medica and 
therapeutics at St. Bartholomew’s Hospital. Until 1875 the lectures were divided with 
Dr. Prederlck Paire and when Parre resigned, Brunton took undivided charge of 
them. That same year he was appointed assistant physician at St, Bartholomew’s 
Hospital. In 1874 he became editor of “The Practitioner." 

Under Brunton ’s direction, the whole scope of the lectures changed. Ho used 
physiology as the foundation for his teachings and based his results on experiments 
carried out on himself, on his pupils, and on animals. When ho lectured, the theater 
was alwa 3 rs crowded with students and with teachers from other schools, Brunton 
continued these lectures yearly as summer courses until 1901* 

In 1874> at the early ago of thirty, Brunton was elected a fellow of the Eoyal So- 
ciety in recognition of bfs admirable work on the physiology of digestion and secre- 
tion, on the chemical composition of the blood, and on tbe action of digitalis and 
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mercury. He served as a memTjer of the Council of tbe IRoyal Society from 1882 to 
1884 and from 1905 to 1906, and was elected vice-president of the society the latter 
two years. 

Brunton, in 1878, was placed in charge of the newly established department for 
diseases of the throat at St. Bartholomew's Hospital. He hold this position until 
1880, when he was succeeded by Sir Henry T. Butlin. Prom 1880 until 1895 Brunton 
was associated with the out-patient department of the same Institution, In 1895 
he became full-time physician at St. Bartholomew’s Hospital, and he held that post 
until 1904. He resigned in 1904 because of illness and was immediately appointed a 
governor of the hospital and made an honorary consulting physician, 

Brunton had a long and enviable professional career. Tor several years he served 
as examiner for the Boyal College of Physicians and was a censor from 1894 to 
1895. In 1877 he gave the Goulstonian lecture on ’’Pharmacology and Therapeutics.” 
In 1889 he delivered the Croonian lectures on ’’The Connection between Chemical 
Constitution and Physiological Action.* * He was appointed Harvelan orator in 1894, 
and he chose for his subject ’’Some Peatures in the Physiology and Pharmacology of 
the Circulation.” 

Among other appointments he was a member of the committee assigned In 1886 
by the local government board to examine Pasteur’s treatment for hydrophobia. 
In 1889 he was chosen by the editors of the “Iiancet” to be a representative to re- 
peat the experiments on the administration of chloroform that originally had been per- 
formed by members of a committee sponsored by His Highness, the Nizam of 
Hyderabad. 

Besides holding membership m the chief medical societies of Great Britain, Brun- 
ton was a member of many foreign organizations. In the United States he was hon- 
ored by the following societies: the American Academy of Arts and Sciences, the 
Academy of Natural Science of Philadelphia, the College of Physicians of Phila- 
delphia, and the American Therapeutic Society. He was also a member of the 
Therapeutic Society of Paris and the Imperial Military Academy of Medicine of 
St. Petersburg. 

He received the honor of knighthood in 1900 and was created a baronet In 1908. 
The Universities of Aberdeen and Edinburgh awarded him the honorary degree of 
Doctor of Daws, and the University of Dublin awarded him the honorary degree of 
Doctor of Science. 

Brunton made numerous contributions to medical literature, many of which were 
of a pharmaceutic nature. Prom time to time he collected his writings and reprinted 
them in book form. In 1886 he published a volume ’’On Disorders of Digestion, 
their Consequences and Treatment”; in 1897 he published his ‘‘Dectures on the 
Actions of Medicine,” and in 1901 appeared a collection of papers written between 
1874 and 1901, called “Disorders of Assimilation.” 

In 1907 he published his “Collected Papers on Circulation and Bespiration,” In- 
cluded in this group of his reprints is his classic on the use of amyl nitrite in the 
treatment of angina pectoris. 

His most important work was his “Textbook of Pharmacology, Therapeutics, and 
Materia Medica.” This volume appeared in 1885, and by 1887 three editions of the 
work had been published. 

Brunton in 1879 married Douisa Jane Stopford, daughter of the venerable Edward 
A. Stopford, archdeacon of Meath. She died in 1909. His elder son. Major James 
Stopford Lauder Brunton, succeeded his father in the baronetcy on Sir Lauder’s death 
in 1916. His second son. Dr. Henry Pollock Brunton, a member of the medical 
profession, was killed in action in Prance on October 8, 1915. 

Sir Lauder died on September 16, 1916, and is buried in Highgate Cemetery in 
London. 
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ON THE USE OF NITRITE OF AMYL IN 
ANGINA PECTORIS* 


By 


T. LAUDER BRUNTON B.Sc., M.B. 

iSenfor President of the Boyal Medical Society, and Resident Physician to the Clinical 
Wards of the Poyal Infirmary, Edinburgh 


F ew things are more distressing to a physician than to stand beside 
a suffering patient who is anxiously looking to him for that relief 
from pain which he feels himself utterly unable to afford. His sympathy 
for the sufferer, and the regret he feels for the impotence of his art, en* 
grave the picture indelibly on his mind, and serve as a constant and 
urgent stimulus in his search after the causes of the pain, and the means 
by which it may be alleviated. 

Perhaps there is no class of cases in which such occurrences as this 
take place so frequently as in some kinds of cardiac disease, in which 
angina pectoris forms at once the most prominent and the most painful 
and distressing symptom. This painful affection is defined by Dr, Walshe 
as a paroxysmal neurosis, in which the heart is essentially concerned, and 
the cases included in this definition may be divided into two classes. 

In the first and most typical there is severe pain in the precordial 
region, often shooting up the neck and down the arms, accompanied by 
dyspnoea and a most distressing sense of impending dissolution. The 
occurrence and departure of the attack are both equally sudden, and its 
duration is only a few minutes. 

In the second class, which from its greater frequency is probably the 
more important, though the pain and dyspnoea may both be very great, 
the occurrence of the attack is sometimes gradual, and its departure 
generally so ; its duration is from a few minutes to an hour and a half 
or more, and the sense of impending dissolution is less marked or alto- 
gether absent. 

Brandy, ether, chloroform, ammonia, and other stimulants have hither- 
to been chiefly relied upon for the relief of angina pectoris; but the 
alleviation which they produce is but slight, and the duration of the at- 
tack is but little affected by them. 


•Lancet 97-98, 1867. 
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In now publishing a statement of the results which I have obtained in 
the treatment of angina pectoris by nitrite of amyl, I have to observe that 
the cases in which I employed this remarkable substance belonged rather 
to the second than the first of the classes above described. 

Nitrite of amyl was discovered by Balard; and further investigated by 
Guthrie,* who noticed its property of causing flushing of the face, throb- 
bing of the carotids, and acceleration of the heart's action, and proposed 
it as a resuscitative in drowning, suffocation, and protracted fainting. 

Little attention, however, was paid to it for some years, till it was 
again taken up by Dr. B. ^Y. Eichardson, who found that it caused 
paralysis of the nerves from the periphery inwards, diminished the con- 
tractility of muscles, and caused dilatation of the capillaries, as seen in 
the web of the frog's foot. 

Dr. Arthur Gamgee, in an unpublished series of experiments both with 
the sphygmograph and haemadynometer, has found that it greatly lessens 
the arterial tension both in animals and man; and it was these experi- 
ments — some of which I was fortunate enough to witness — which led me 
to try it in angina pectoris. 

During the past winter there has been in the clinical wards one case in 
which the anginal pain was very severe, lasted from an hour to an hour 
and a half, and recurred every night, generally between two and four 
A.M.; besides several others in whom the affection, though present, was 
less frequent and less severe. Digitalis, aconite, and lobelia inflate were 
given in the intervals, without producing any benefit; and brandy and 
other diffusible stimulants during the fit produced little or no relief. 
When chloroform was given so as to produce partial stupefaction, it re- 
lieved the pain for the time ; but whenever the senses again became clear, 
the pain was as bad as before. Small bleedings of three or four ounces, 
whether by cupping or venesection, were, however, always beneficial; the 
pain being completely absent for one night after the operation, but gen- 
erally returning on the second. As I believed the relief produced by the 
bleeding to be due to the diminution it occasioned in the arterial tension, 
it occurred to me that a substance which possesses the power of lessening 
it in such an eminent degree as nitrite of amyl would probably produce 
the same effect, and might be repeated as often as necessary without 
detriment to the patient’s health. On application to my friend Dr. 
Gamgee, he kindly furnished me with a supply of pure nitrite which he 
himself had made; and on proceeding to try it in the wards, with the 
sanction of the visiting physician, Dr. J. Hughes Bennett, my hopes were 
completely fulfilled. On pouring from five to ten drops of the nitrite on 
a cloth and giving it to the patient to inhale, the physiological action took 
place in from thirty to sixty seconds; and simultaneously 'with the flush- 

• Journal of the Chemical Society, 1859. 
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ing of the face the paiu to return 

turn till its wonted time next nigh . , gi^^ng a few drops 

about five minutes after ^ t^^’n On a few occasions I 

more it again disappeared, and other part of 

have found that while the pain d PP 
the chest, it remained persistent at a spot about^t 

of the right nipple, and the action o ^ other cases 

several minutes before ftis complete^ subsid ^ 

in which I have given it, as we jj^pletely disappeared. In cases of 

Mena,, .1.0 p.in l.^ «> '"““"fXl.i." "f '■'•! ” 

aneurism, where the pain vas subiect to occasional exacerbations 

relief, but where it was spasmo i relieved it. It may be as well to 

it either completely Jlod smaU bleedings were likeivise 

note that in those cases in which it failed, 

useless. , from an examination of 

From observations during the attac , 
numerous sphygmographic tracings k „ 

from pain, while it was coming j fjjrd that when the attach 

fluenee of amyl, and again and the arterial tension 

comes on gradually the ^^^^grity. During the attack the breath- 

greater as the pain increases arterial tension high, 

?ng is quick, the pulse small As the nitrite 

owmg, I believe, to contraction of tension diminished, and 

is inhaled the pulse becomes slower and a 

the breathing less hurried. On tho ,„,oll ten- 

after an interval of a the volume as well as tension 

Sion, remained small in ^ grire that the pain would not re- 

o£ the pulse became normal, di 

turn. apt to become plethoric, and 

As patients who suffer from angma a^ m 

greater relaxation of the vesse _ take away a few_ ounces 

sufficiently lowered, I J remedy is used for a long time, e 

of blood every few weeks. tj^e effect is produced. A 

dose requires to be a cone of blotting-paper, as recom- 

titv is sufficient when it is used '”tn a ^ t^^^ge cloth. 

mTnded by Dr. Richardson, ^^’" ^es and muscles. Dr. Richardson 
Prom its power of and I believe that, by relaxing the 

ache, and in one o J remained. 

pain, though an aching teen g 



While cholera was present in Edinburgh during last autumn, Dn 
Gamgee proposed it as a remedy during the stage of collapse, a condition 
in which there are good grounds for supposing that the small arteries, 
both systemic and pulmonic, are in a state of great contraction. No well- 
marked case afterwards occurring in the town, he was deprived of an 
opportunity of putting it to the test, but it is a medicine well worthy 
of a trial, and should another epidemic unhappily occur it may prove 
our most valuable remedy. 

Edinburgh, July, 1867. 


[ 564 ] 



description 



1868 

HEINRICH QUINCKE 
OF THE CAPILLARY AND VENOUS PULSE 
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HEINRICH IRENAEUS QUINCKE 

(1842*1922) 

Cryy^EINBlCH IEENAEUS QTTINOKE V7as Ijom on August 26, 1842, In Trankfort- 
c7T/ on-the-Oder, Germany. He was the son of a well-known physician. His father 
moved to Berlin and there young Quincke attended the gymnasium. Quincke decided 
to prepare for a career in medicine after he had completed his academic training. He 
studied at the Universities of Berlin, WUrzherg, and Heidelberg. His teachers in- 
cluded the anatomist, Heinrich MUller; the Swiss histologist, Albert von KdUiker 
(under whom he published a paper on the ovaries in the mammal ) ; the physiologist, 
Henry L. r, von Helmholz; the chemist, Eobert W. E. von Bunsen; and the master 
pathologist, Eudolf Virchow. 

In 1863 he received his medical degree from the University of Berlin, and in 1865 
he worked under Ernst Wilhelm von Briicke in physiology In Vienna. Quincke then 
spent a period of observation in the hospital and in the clinics of Switzerland, 
Holland, Prance and England, 

He returned to Germany where he became Priedrich Theodor Frerichs* assistant 
in Berlin. At the age of thirty he succeeded Bernard Kaunyn as professor of medicine 
at the University of Berne, in Switzerland. Pive years later he accepted the pro- 
fessorship of medicine at the University of Kiel in Gennany, where he continued to 
work until his retirement in 1908. He then moved to Prankfort-on-the-lilain and 
during the Pirst World War was still active as a practicing physician. He died in 
May of 1922 at the age of seventy-nine. Death came to him suddenly and quietly as 
he was seated at his writing table at his home in Prankfort. 

Quincke was interested throughout his long career chiefly in the prohlems of 
general pathology and physiology, and he made many important contributions to these 
fields of medicine, in addition to his contrihutions to neurology for which he is so well 
known. 

He was the first physician to study, in detail, the capillary and venous pulsations 
and to evaluate their significance in estahllshing the diagnosis of aortic ins uffi ciency. 
He made this study in 1866, and it is a pleasure to present to our readers In transla- 
tion the classic account of his work which he published in 1868. In 1870 he pub- 
lished his observations on aneurysm of the hepatic artery. In 1876 he contributed 
the section on the diseases of the arteries for the “Handbuch der spociellcn 
Pathologie und Theraple" of Hugo Wilhelm von Ziemssen. 

Two outstanding contributions of clinical importance were published by Quincke 
which in their day did not attract notice. Tho first of these appeared in 1876 in 
the ‘‘Berliner Klinische Wochenschrift,'' and was entitled "Gbcr Vagusreisung beim 
Menseben.” Therein be called attention to a phenomenon which today is of the ut- 
most clinical value, namely, the observation that pressure on the carotid artery of the 
fleck results in a slowing of the pulse and he explained that stimulation of the vagus 
flcrve was the cause of thifl phenomenon. 

With Heinrich Hochhaus in 1894 in the “Deutsches Archlv fiir klinische Medizin“ 
to published a paper entitled “Uher frustrane Herzkrankheiten.“ Therein Quincke 
coined the term ‘ ‘Prustraner Kontraktion* ‘ of the heart to explain the cxtrasystolcs 

[ 567 ] 




in 'Which the heart sounds arc heard hut no peripheral pulse can he felt. In 1882 
Eugen Elnkelacker published at Kiel a 27-pagc monograph containing an ohserva- 
tion of scientific importance 'which he had noticed in the clinic of his chief, Heinrich 
Quincke; the monograph -was called **Oher acutes Oedem.** Quincke later described 
this observation in more detail. The condition is known as ** Quincke *s edema/* and 
he was able to show its association 'with urticaria and erjlhcma multiformc. 

Quincke's greatest contribution to medicine probably was his invention of a diag- 
nostic procedure, the lumbar punctiire.i There can he no doubt that this technique 
contributed as much to medical advancement as did Aucnbniggcr's discovery of per- 
cussion and Lagnuec's development of auscultation. Quincke not only emphasized the 
diagnostic value of the spinal puncture but also pointed out Its therapeutic signifi- 
cance, 

Quincke made other observations in neurology which made him famous in this 
field. In 1909-1910 he published his studies^ on the pressure of the spinal fluid and 
discussed in detail diagnosis by examinations of the cells, chemical observations or 
reactions, and the immune biologic properties of the spinal fluid. His Interest In the 
physiology of the spinal fluid dated back to 1872, in 'which year ho described the 
anatomic relationship between the arachnoid and subarachnoid space, the relation- 
ship of the optic nerve to the cranial ca'^rity, the function of the choroid plexus, and 
studies on the ventricles of the brain. 

A most Important contribution to neurology was Quincke's description of 
“meningitis serosa," a contribution first published in 1909.3 Quincke made many 
other contributions to neurology, too numerous to mention. 

In the field of hematology, his studies concerning pernicious anemia, destruction 
of the erythrocytes, and the production of hemosiderosis were among the first pub- 
lished accounts and contributed much to modem understanding of the physiology of 
hemoglobin metabolism. 

Quincke, in his later years, described the connection between hemolysis of the 
erythrocytes and the formation of hilirubin. On the basis of clinical and experi- 
mental data he made some important contributions to the problem of jaundice. 

It seems xmbclicvablc that one man was able, in the span of his life, to make so 
many Important contributions to medicine. But Quincke made many more observa- 
tions than those thus far mentioned. He "was probably the first to treat abscesses of 
the lung surgically, and in 1901 published a fundamental paper on surgery in the 
treatment of tuberculosis, rurthermorc, he contributed Important papers on the 
treatment of diabetic coma, Addison's disease, amoebic dysentery, typhoid fever, 
peptic ulcer, and postural drainage in the presence of abscesses of the lung. 

These arc but a few of the outstanding and original contributions which modem 
medicine owes to the great clinician and physiologist, Heinrich Quincke. 
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U. OBSERVATIONS ON CAPILLARY AND 
VENOUS PULSE* 

By 

DR. H. QUINCKE 

As^tant m Medicine at tt^eVniversityChnic of Berhn ^ ^ 
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there occurs, synchronous with the beat of the heart, a to-and-fro move- 
ment of the margin between the red and the white portion, and one can be 
convinced that the exaggeration of the redness ensues a moment after 
the apex beat and is still definitely systolic and occurs rather rapidly, 
while the recessive movement of the reddened margin occurs more 
slowly, that is, a perceptible delay in the wave as seen by the eye, in the 
same manner that palpation and the sphygmograph reveal it in the pulse 
waves of the radial artery. 

But the fingernails of everyone do not show this aforementioned white 
zone; in plethoric persons with strong and frequent heart action and 
high arterial pressure, in warm outside air the nails are not uniformly 
reddened. Under these circumstances a clearer zone in the nail can be 
produced by (naturally similar) pressure, or better, by elevating the 
arms ; by the latter manipulation one has at the same time the advantage 
that the blood pressure in the vessels of the arms falls, and the increased 
pressure (with constant cardiac action) which the blood derives with 
every beat of the heart is greater than the average pressure existing when 
the hand is not elevated. 

Similar conditions, which are produced by elevating the hands, that is, 
increase of the anemic areas of the nails and lowering of the arterial pres- 
sure, commonly occur in anemic individuals: therefore, in those the 
capillary pulse is usually more distinct and also visible without elevating 
the arm : but, the activity of the heart must not be greatly diminished, 
and therefore it is most distinct in mild chlorotics and not in convales- 
cents following severe diseases. 

Greater amplitude and great output of individual heart contractions 
favor the distinctness of the capillary pulse, while marked increase in 
the arterial tension and greater frequency of heart contractions are less 
favorable. The capillary pulse will either be perceived more distinctly 
or (more frequently) less distinctly, according to the predominance of 
one or the other factor in fever and under excitement. The presence of 
large and rapidly falling pulsations is demonstrated in an exquisite man- 
ner in insufficiency of the aortic valves; for that reason the capillary 
pulse is especially distinct. Even in the horizontal position of the hand 
one observes a distinct and rapid to-and-fro movement of the margin be- 
tween the red and white zones, and also with a uniform coloration of the 
nail and a lightning-like and momentary accentuation of the reddening, 
so that the mannner of the appearance and disappearance of the capillary 
pulse, is objectively as characteristic a sign of aortic insufficiency as the 
exquisitely abrupt pulse is to the palpating finger. Surely it is not so con- 
stant, for here likewise, in the appearance of the capillary pulse under 
normal conditions, the necessary conditions are not always present, and 
the requisite softness and transparency of the nail and the appropriate 
degree of elasticity of the arterial system must be considered. 
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It is, generally, impossible to say in which fingernail the phenomenon 
is most distinct, but it seems to occur most frequently in the index finger. 
The white zone is usually found in the third quarter of the nail, measur- 
ing from the matrix, and the pulsation is at times more distinct in the 
lower part, at other times in the upper part. 

Up to the present time I have not been able to observe the capillary 
pulse in the toenail; the reason probably being the diminution of the 
pulse wave in the long arterial tube and the great hardness and thickness 
of the nails. 

Noteworthy is the observation of Kblliker {Gcxvehelelirey pp, 121 und 
580) that in the production of the capillary pulse in the nail bed the aver- 
age diameter of the capillaries is 0.005-0.008, while elsewhere in the 
human body it is only 0.002-0.006. 

I have been able only a few times recently to observe a propagation of ^ 
the pulse wave through the capillaries into the veins in individuals mth- 
out valvular insufficiency. 

The first object of observation was my O'wn hand. Here, I saw on 
several occasions, after the veins on the back of my hand were markedly 
dilated from great heat, a weak but unquestionable post ^stolic pulsa- 
tion. 

Much more distinct was the venous pulse in a 50-year-old woman, H., 
who entered the hospital owing to cholelithiasis. She had never com- 
plained of palpitation, the heart sounds were clear; there was perhaps 
slight hypertrophy of the left ventricle, but this could not be definitely 
determined, owing to the unusual rigidity of the thorax. The palpable 
arteries were somewhat rigid, the pulse full, quite resistant, the pulse 
waves not especially short but waning abruptly. An extraordinarily 
distinct pulse was visible in the distended and prominent veins of the 
very thin and redundant skin of the back of the hand and forearm, as 
well as in the cross anastomoses extending up to the middle of the fore- 
arms, which even appeared delayed as compared to the same radial pulse, 
and still more evident as compared to the carotid pulse. The capillary 
pulse in the nails, in this case, was furthermore very distinct. 

A third case of venous pulse which first came under my observation 
during the last few survmng days of life, occurred in a robust young 
man, who while diving in water, struck his head on the bottom and 
suffered a paralysis of all the spinal nerves issuing below the fourth 
cervical vertebra (the necropsy revealed a fracture of the vertebra, wnth 
crushing of the cord). In the veins of the back of the hand extending to 
the middle of the forearm, as in the foregoing case, a post-systolic pulsa- 
tion was distinctly observed. It is highly probable that here we were 
dealing vnth a paralysis of the vasomotor nerves, which together with the 
high temperature of the air, produced dilatation of the vessels resulting 
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most distinct at the middle in the border of the physiologic cupping; 
whereas in the finger nails, the border between red and lighter red moved 
to and fro with the pulse. The capillary pulse was not visible beyond 
the border of the papilla, even when present, because here the color 
change, owing to the dark background of the choroid, was not sharply 
differentiated. Furthermore, neither eye revealed any other abnormality 
accounting for the phenomenon of pulsation. 

The diastolic pulse in the central vein of the retina, which is fre- 
quently normally present, was seen with great intensity; since the pro- 
duction of this pulsation has not been entirely explained, and is probably 
not the result of transmission through the capillaries, it will not he dis- 
cussed further at this time. 

From the above observation, it is apparent that the pulse wave which 
originates in the left side of the heart, is not as extensive as generally 
believed and disappears in the small arteries. 

Under appropriate conditions, only partly pathologic, partly within 
the limits of normal, the wave is transmitted through the capillaries, even 
into the veins, and it is also probable that the capillary pulse can be ob- 
served in other places than those mentioned ; for example, internal viscera 
rich in blood, such as the spleen and kidneys. The hands are a good 
place for observing it, partly because of the superficial situation of the 
capillary and venous network and also because the peripheral areas have 
an extensive blood supply and relatively broad arterial tributaries; the 
marked change in volume when hot or cold, reveals how extraordinarily 
adequate the blood supply is. 

I wish to express my best thanks to Gelieimrath Frerichs for his gen- 
erosity in making available the material in his clinic for these observations. 
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DESCRIPTION OF BACTERIAL ENDOCARDITIS 




SIR SAMUEL WILKS 

(1824-1911) 

*^0f all the hoys that are so smart, 

Therc^s none so smart as Sammy; 

Be is the darling of owr Art, 

And Guy^s his Alma AtammyA* 

— W« L. Brad don, quoted by W. H. 'Wliite, 

Guy's Hospital Keports, 1913. 

N JUNE 2, 1824, Samuel Wilks was bom at Camberwell, London, England, the 
second son of Joseph Barber Wilks, who was a cashier of the East India House. 

Young Wilks began his education in a dame’s school. Later he attended a hoy’s 
school at Camberwell Green. At the age of eleven he was tutored by the Reverend 
Ur. Spyers at Wallop. When Dr. Spyers was made head master at Aldenham, Wilks 
accordingly went to Aldenham, where he stayed for three years. In 1839 he spent 
one year at University College School, and in 1840 was apprenticed to Mr. Richard 
Prior, the family physician, of Newington. 

During the second year of his apprenticeship he attended the course on anatomy 
given under the direction of Mr. Erausby Cooper at Guy’s Hospital. The next year 
he continued the study of medicine at Guy’s Hospital. When he completed his 
qualifications he passed the examinations for a diploma from the College of Surgeons 
and the Apothecaries Hall. 

Wilks decided to qualify for a medical degree and therefore matriculated at the 
University of London. When he completed his classical course, he studied medicine 
at this institution. In 1848 he received the degree of Bachelor of Medicine and in 
1850 the degree of Doctor of Medicine- For his high scholastic average in ohtain- 
mg the latter degree he received the gold medal. 

In 1851 Wilks became a member of the Royal College of Physicians, and in 1853 
he was appointed physician to the Surrey Dispensary. He was married in 1854 to 
Mrs. Prior, the widow of Richard Prior under whom Wilks had served his apprentice- 
ship. 

The appointment of Wilks as assistant physician to Guy’s Hospital took place In 
1856. At that time Richard Bright (1789-1858) was consulting physician and Thomas 
Addison (1793-1860) was one of the physicians on the staff. That year, also, Wilks 
was elected a fellow of the Royal College of Physicians. At Guy’s Hospital, Wilks 
served as pathologist, making systematic post-mortem examinations. He also lectured 
on pathology and was curator of the museum. He became full physician in 1867. 

In 1859 Wilks published the first edition of his ’‘Lectures on Pathological 
Anatomy,” He did much to place the study of pathology on a scientific basis in 
England. Formerly, physicians often had performed necropsies in order to ascertain 
whether or not their diagnoses had been correct; Wilks encouraged physicians to 
conduct examinations routinely to learn more about disease. 

In 1863 a paper was published by Wilks in “Guy’s Hospital Reports” entitled: 
‘‘On the Syphilitic Affections of Internal Organs.” According to White, Wilks was 




tie first to notice that sypWlis, in some cases, attacks tie viscera. Possiily as a 
result of that observation, he vras elected a fellow of the Royal Society in 1870. 

Wilks vras one of the first to report on what he called ‘'arterial pyaemia," no'W 
known as "hacterial endocarditis." Wo are reproducing his classic description 
of that condition, originally published in 1870 In "Guy’s Hospital Reports." 

Wilks soon began to devote more of his time to study of the diseases of the 
nervous system. His most original work in this field was published in the "Lancet" 
in 1872. It was a study of alcoholic paraplegia. Ho was mistaken in attributing 
this disorder to changes in the spinal cord, but he was the first to associate abuse of 
the use of alcohol with a form of paraplegia. Wilks published his comprehensive 
study, "Lectures on Diseases of the Nervous System," in 1878. A second edition of 
the book was published in 1883, 

In 1879, Wilks was appointed physician to the Duke and Duchess of Connaught. 
That same year he delivered the Harvelan Oration before tho Royal College of 
Phsrsicians. 

Wilks was an active member of tho British Medical Association, In 1872 he 
delivered the address In medicine at tho annual meeting which that year was held 
in Birmingham. He was president of the Section of Medicine at the meeting held 
in Cardiff in 1885; and in 1895, at tho meeting held in London, ho was president of 
the Section on Pathology and Bacteriology. 

In 1881, Wilks delivered an address before the Pathological Section of the Inter- 
national Medical Congress, which was held In London. From 1881 to 1883 ho was 
president of tho Pathological Society, 

In 1884, Wilks received the honorary degree of Doctor of Laws from tho University 
of Edinburgh. In 1885 he was made a member of tho Senate of tho University of 
London. That same year, at the age of sixty-one, ho retired from the active staff 
of Guy’s Hospital and was made a consultant. 

The Royal College of Physicians in 1896 elected him to tho presidency of that 
organization. A year later he was created a baronet on the occasion of tho Diamond 
Jubilee celebration of Queen Victoria. He also was made physician extraordinary to 
the Queen. 

Sir Samuel retired from active practice in 1901, at the ago of seventy-seven. He 
spent the remainder of his life in Hampstead, where he endured several severe ill- 
nesses. He suffered from an inflamed appendix, which wa.*! removed. Ho later was 
operated on for removal of an enlarged prostate gland. He also suffered from a 
cerebral attack accompanied by unconsciousness which lasted two or thico days. 
This, in turn, was followed by paraplegia which confined him to bed for many months 
and prevented motion of the lower limbs. In spite of his ill health, at tho ago of 
clghty-fivo ho began to write his "Mcmoirs."i This work was finished and tho proof 
was corrected by tho time he reached the age of cighty-soven. Wilks finally lay in 
bed completely paraplegic. He died on November 8, 1911, and was cremated on 
November 11. 


*WUk", 81r Hinuul: A tnrinoir bw K(r on the rHxcovrr(*'« or nctr 
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CAPILLARY EMBOLISM OR ARTERIAL PYAEMIA* 

By 

SAMUEL WILKS 

r^lD space allow I could report several cases of this disease exemplify- 
L) ing the constitutional symptoms attendant upon the passage of 
disintegrating fibrin through the sj-stem, but I will 

remindtag the reader of the importance and frequeney of ’ 

although it is one which is constantly overlooked. It ^ 

that there has been no more important addition to 

than the doctrine of embolism; the facts included in it ^ 

rcco-nised by the profession as throwing a light upon eases which before 

were most oLcurm It is remarkable, however, that or^yone^ 

of the statements in Dr. Kirkes’ paper seems to have bee g J PP 

hended by medical men,-that portion which alludes 

blocking of a large vessel by a vegetation earned from 

the plugging of a cerebral vessel, and the attendant 

plugging of an artery in a limb, TspSs 

is another, and equally important, pa iivimtous organs with 

of the blo;king of the smaller vessels in the 

constitutional symptoms. The results ^ capillary phlebitis, 

known and described by Rokitansky u attendant thereon have 

l,ut ,h. .nd .v.„ 1.1.1 1. 

not yet been sufficiently recognise . y l«rn-p vessel and the re- 

generally implied the case of the ^ included the equally im- 

suiting local symptoms, ’''"V^^fj^striiction of the smaller arteries; with 
portant and common case of the o ^ 

attendant constitutional post-mortem room and in the 

habit of insisting upon this bo P^ ^ pathological 

wards. Formerly, I was accustom arterial system analogous to 

point of view how occurre phlebitis some morbid 

those which take place in the ven - ^ carried 

matters, products of mflammatio , internal organs to 

inwards through the circulation, g arterial system disintegrat- 

depositions of a similar kind in t em, s circulation 

#brm ot the Wood may b. a.m«a J™” of . lik. Sbrinoua 

to the periphery, and there give ' clinically that in both 

matter. Latterly, I have been 
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cases there arc attendant febrile symptoms with characteristic arthritic 
pains and occasional rigors; and that just as there is a venous pyaemia 
having its source on the outside of the body, so there is an arterial 
pyaemia having its origin within. The term * ‘pyaemia is, of course, not 
used in its strict etymologiciil sense; but then it must be remembered, 
that a rigid application of the word is not required in the more ordinary 
case of contamination of the venous blood ; it is for the objectors to use 
the term “septicaemia.*' 

This form of affection, I believe, is far from uncommon, as pointed out 
in a lecture, of which an extract is given in British Med. Jouriml of 
March, 1868. That it is overlooked arises from the circumstance that a 
severe organic disease exists generally at the same time, and that this is 
considered sufficient to account for the symptoms and death. A patient, 
for example, is in hospital for valvular disease of the heart arising, per- 
haps, from rheumatism at some former period; whilst under observation 
he may have febrile attacks attended by articular pains, but these are 
regarded as touches of the primary complaint, and when after death the 
valves are seen covered with vegetations, and the spleen and kidneys 
full of softening fibrinous masses, these are in no wise regarded as having 
been instrumental to the fatal event, but as mere accidents of the disease. 
It must, however, have often, I believe, occurred to the observer that the 
derangement of the valvular apparatus was scarcely sufficient to cause 
death. I can myself recall more than one instance where a patient died 
several weeks after an endocarditis, and the cause was attributed to heart 
disease, but where the valves were apparently quite efficient. The cases 
above all others which afford the most striking examples of arterial 
pyaemia are those where the endocarditis has left the valves of the heart 
altogether structurally uninjured, and, therefore, where no mechanical 
causes resulting from heart derangement can possibly have produced 
death. Such an instance I mentioned in the lecture above referred to, 
where a medical man was seized with all the symptoms of pyaemia, in so 
marked a degree that the only question discussed by his attendants was 
the probable source of infection. This turned out not to be in the veins 
at all, but in the arterial system, where the origin of the disintegrating 
fibrin was found to be an aneurism in the auricle of the heart. Such 
a case was a simple one of death by arterial pyaemia without any organic 
lesion. Of course, this constitutional affection may be seen in conjunc- 
tion with that of local embolism, as in a case I took to the Pathological 
Society, where a man, besides having in the profunda artery of the leg an 
embolus threatening gangrene, had articular pains in all the limbs, with 
febrile symptoms dependent on the circulation of smaller particles of 
deleterious matter through the system. 

The occurrence of fibrinous masses in the solid organs of the body has 
tong been known, and as early as the year 1832 a kidney thus affected 
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is portrayed in these Reports. Rokitansky described the condition under 
the name of capillarj' phlebitis, and states his opinion that it is due to 
some spontaneous disease of the blood. It was mainly to refute this that 
Dr« Kirkes published his paper, in which he proved that particles of 
fibrin were carried to a distance from the heart, where they had previ- 
ously been formed. This constituted Kirkes' originality. I have, how- 
ever, never given up the opinion that in many cases the deposit may have 
occurred from a primary change in the blood itself, since often there is 
no proof of the existence of a primary endocarditis; in fact, there has 
been reason to believe that in some cases the deposit found on the valves 
of the heart has occurred simultaneously with the deposits in the solid 
viscera. It must be admitted that if, on post-mortem examination, there 
be found associated with these deposits in the viscern some vegetations 
on the cardiac valves, it would be presumi)tuous to deny that an endo- 
carditis might have been the origin of the whole train of siibsequent 
events; yet, on the other hand, it would be a practical error not to be 
awake to the possible occurrence of arterial pyaemia, because there is no 
history of a primary cardiac affection. For my own part, although 
Kirkes may be right in the main, I think there is every reason to believe 
that Rokitansky's statement is equally true, that deposits may occur 
from changes in the blood itself. Practically I am sure the supposition of 
such an event will enable us to recognise cases othenvise obscure. 

The facts, then, arc these — there is the simple ease of endocarditis, 
or the case where vegetations are covering chronically diseased valves, 
and as a result the deposition of fibrinous material in the capillaries of 
organs and other parts of the body. In such a ease the symptoms and 
death by arterial pyaemia are, I believe, frequent enough, although not 
so generally recognised as they should he. I would also insist that, ir- 
respective of a history of a primary heart affection, such symptoms of 
pyaemia should lead us to a careful examination of the heart in all cases, 
when the existence of a bruit may at once suggest their true nature, 
^^hetlier in such a case the vegetations on the valves which are produc- 
tive of the morbid sound existed previous to the formation of deposits 
elsewhere, and 'were the source of them, or whether they occurred simul- 
taneously from a blood-change, is a question often as difficult to decide 
after death as before it. Then, again, we may meet with eases where the 
patients present all the symptoms of pyaemia, and where, failing to find 
any source for the blood infection on the surface of the body to con- 
taminate the venous blood, we may conjecture that the pathological 
processes are going on in the arterial system, even though we fail to de- 
tect any morbid sounds in the heart; for a post-mortem examination 
sometimes shows that the viscera are affected in the manner above stated, 
'”hen the interior of the heart is altogether healthy. 

cast I 


One reason I have for believing that in many instances the source of 
infection is not the carrying away of vegetations from the heart is, that 
in the obscurer kind of cases the effects are very slow in developing, 
whereas in the instances where large portions of fibrin are carried away 
in the stream of blood the effects are more sudden and momentous. In 
these chronic cases the disintegration of the fibrin is slower, the smaller 
vessels in the viscera are occluded, and the organs which suffer are other 
than those most usually selected in marked heart disease. Thus the 
spleen not only has isolated masses Avdthin it, but the whole organ be- 
comes enlarged by the deposition throughout it. In the same way the 
liver may be enlarged and hardened, and also the lungs. If in such a 
case the disease of the blood were due, not to some morbid process 
originating in the fiuid itself, but to a change wrought upon it by the 
lining membrane of the heart, I should conceive that the latter, although 
in a sufficiently unhealthy state to be competent to effect this change, 
was not covered with vegetations, so as to give rise to a bruit, or to ac- 
count directly for the deposits in the organs by simple transmission. In 
time, of course, such vegetations might arise, and produce a murmur. 

In these cases it is probable that the first symptoms which attract 
attention will be the constitutional one.s, and that febrile symptoms and 
occasional rigors will suggest the existence of ague; in fact I have seen 
several cases of pyaemia, both venous and arterial, treated for miasmatic 
fever. After a short time it is possible that the liver and spleen may be 
felt enlarged, and still the obscurity remain. At a later period a bruit 
may be heard, which may be styled aortic or mitral, according to posi- 
tion. The febrile symptoms continue, and the patient, perhaps after a 
protracted illness, dies; the organs are found affected as de.scribed, and 
vegetations on the valves of the heart. There may be appearances sug- 
gesting an old cardiac disease, and accounting for the deposition of 
fibrin ; but it is equally probable that there may be nothing in the heart 
to indicate an older change than that observable in the solid viscera. I 
have now seen so many instances of this, both in hospital and private 
practice, that I recognise them as belonging to a class, although I am 
often unable to state the origin of the blood change. 

That endocarditis with vegetations on the valves is not necessarily a 
primary affection is seen in the fact that it may result from an ordinary 
venous pyaemia ; for example, a healthy man may fracture his leg so as to 
necessitate its amputation; after a time he may have pyaemia, and then 
an endocarditis. In scarlatina, after the usual recovery, a secondary 
fever of the nature of a pyaemia is often seen, in which pains in the joints 
occur, and not unfrequently an endocarditis, so that it is not uncommon 
for an organic disease of the heart to be traced back to an attack of 
scarlatina. More than this, in post-mortem examinations of children 
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who have died of this disease, and even before the accession of well- 
marked pyaemic symptoms, fibrinous masses may be found in the spleen 
and kidneys. 

During the last few years, since my attention has been drawn to the 
subject, I have seen many instances of arterial pyaemia, and my mind 
reverts to cases occurring at an earlier period, and not at all explicable 
by the pathological doctrines of that day. In a paper on Pyaemia in Vol. 
7 of the present series of these Reports, I relate a few cases where there 
was no evidence that endocarditis was the primary affection. One was 
the case of a man who was admitted after discharge from prison ; he was 
extremely low and depressed, and thought to be suffering from fever. 
He shortly died, when the viscera were found full of masses of softening 
fibrin, and a vegetation existed on an aortie valve, but when this was 
removed the endocardium showed no evidence of inflammation. Another 
case of Dr. Habershon’s, which had previously been reported by him in 
Vol. 5, was that of a woman in a state of extreme poverty. Being very 
ill she was sent to the hospital as a case of fever; the febrile symptoms 
were high, the tongue brown, the pulse quick, and there were daily 
rigors, followed by heat and sweating; no cardiac bruit could be heard. 
She remained exceedingly ill, and was in that state which is usually 
called typhoid, when some blebs came out on the skin, and she had pains 
in all the joints and the rigors continued. On the third day after ad- 
mission a systolic murmur was heard, she gradually grew more prostrate, 
became delirious and died. On post-mortem examination the spleen and 
kidneys were found full of softening masses of flbxnn, and there was a 
slight roughness on the border of the mitral valve, as if vegetations 
might have once existed there. In some cases, as I have said, the liver 
and spleen may be enlarged, and thus the observer’s whole attention may 
be given to the abdomen. I well remember how such a ease, when I was 
a pupn, puzzled Dr. Addison. A woman for three months had had fever 
with rigors, supposed to be ague, and, with this, enlargement of the 
liver and spleen. After death the heart was found diseased, although 
no evidence was given of it during life. In looking through the “Trans- 
actions of the Pathological Society,^’ I have no doubt that several eases 
of enlarged spleen were of the nature indicated, and as early as the year 
1851, about the time when Dr. Kirkes was engaged in his researches, a 
case was brought to the Society by Dr. Hare of a young man, act. 25, who 
gave as his history that he took cold six weeks before, and that this was 
followed by pains in the joints, palpitation, and enlargement of the 
abdomen. ‘When under care he had a large liver, a large spleen, and 
albuminous urine ; also oedema of the ankles, and a double murmur over 
the cardiac valves. After death there were found vegetations on the 
aortic and mitral valves; the spleen and kidneys were much enlarged, 
hard, elastic, with a yellowish deposit. 
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I would say, therefore, that arterial pyaemia is a by no means uncom- 
mon affection, and that it is seen frequently in chronic heart disease; but 
the symptoms are overshadowed by the more severe ones attendant on 
the valvular imperfection, or, if observed, regarded merely as rheumatic. 
Also, that it may be often met with where there is no history of a primary 
heart affection, although an endocarditis at the time of the occurrence of 
the symptoms may exist. Also that it should be suspected in cases of 
obscure febrile conditions, especially if accompanied by rigors, and more 
especially where the liver and spleen have been found to be slowly in- 
creasing in size. 
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LUDWIG TRAUBE 

DESCRIPTION OF PULSUS ALTERNANS 





LUDWIG TRAUBE 

(1818-1876) 

** Today, also, I maintain that experiment is the * sine qua non* of scientific 
pathology. . . . Even therapeutics, I am convinced, will take a definite step forwaul 
tchen an attempt is made in a systematic icay to modify the disease processes produced 
in animals by the well known drugs . ' ’ 

— Ludwig Traubo, m Introduction to bis 
Collected Works. 

(^UDWIG TEAUBE was bom on January 12, 1818, in Ratibor in Silesia, Germany, 
oO He received his academic training at the gymnasium in Ratibor, and at the 
age of seventeen he matriculated at the University of Breslau. It was his father’s 
wish that young Traube should become a physician, so he began the study of medi> 
cine at Breslau under the Bohemian physiologist, Johannes Purklnje (1787-1869), 
who at that time was the leader of medical thought in Breslau. 

Two years later, Trauhe went to Eerlm, where he was attracted hy the magnetic 
personality of Johannes MUUer (1801-1858). It is said that the general state of 
medical education in Germany at that time was low and Trauhe, being greatly disap- 
pointed, decided to give up his medical career. His father, however, insisted that his 
son continue his medical studies, which the young man did. He devoted as much 
time as possible to the study of French medicine, which during this period was out- 
standing because of the teachings of Frangois Magendie (1783-1855) and Ren6 
Laennec (1781-1826). 

In 1840 Johann Lukas Schdnlein (1793-1864) came to Berlm. He greatly im- 
pressed Traube, who later (1849) was to become Schbnlein’s assistant. Meanwhile, 
Traube decided to study at Vienna where Karl von Rokitansky (1804-1878), the 
famous pathologist, and Josef Skoda (1805-1881), who introduced Lafennec’s method 
of auscultation into the medical curriculum, were his teachers. Trauhe received the 
degree of Doctor of Medicme in 1841 but remained in Vienna for some time as a 
graduate student. 

Traube later returned to Berlin to practice medicine. He had decided to devote 
himself to scientific research, but met with much opposition from various persons. 
At that time the Charitd was the only public hospital in Berlin. It was exclusively 
controlled by the army, and in order to use the hospital Trauhe was obliged to be- 
come an assistant to an army physician. He practiced medicine in a suburb of 
Berlin, and being accustomed to study cases that demanded scientific investigation, 
he frequently was obliged to pay for permission to perform a necropsy. 

Even though they were in many ways deprived of clinical resources, Traube and 
other young physicians met regularly once a week to discuss and read the outstand- 
ing researches of Magendie and Claude Bernard (1813-1878) . 

Soon Trauhe ’s ability and skill in the newer diagnostic methods of auscultation 
and percussion were manifested and many young medical students requested him 
to lecture to them In private courses. Although his pupils were enthusiastic about 
their teacher, patients were annoyed by being subjected to too many examinations 
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and a regulation was passed by the Oharltfi, directed against Traube, which stated 
that army physicians were required to do their own work without the help of as- 
sistants. 

Being unable to continue his clinical studies at the bedside of patients at the Char- 
ltd, Traube, greatly influenced by the famous experimental studies of the Trench phys- 
iologists, decided to turn to the exact methods of animal experimentation. After 
two years of study he published his first paper, “On the Causes and Origin of Those 
Changes Which the Lung Parenchyma Suffers After Section of the Vagl.“ This 
classic work brought him into contact with Eudolf Virchow (1821-1902), who was 
then assistant pathologist at the Charitd. A lifelong friendship began. 

In 1846 the first number of a journal originated by three friends (Traube, Benno 
Reinhardt, and Virchow) was published. It was called; “BeltrSgo flir experi- 
mcntelle Pathologie und Physiologie,“ and was superseded in 1847 by “Virchow’s 
Archiv.” This event marked a revolutionary milestone in German medicine. In 
his introduction to the first issue, Traube demanded a different approach to the study 
of scientific medicine, an approach based on experimentation and its correlation with 
clinical experience. In the second number of this journal (1847), appeared the famous 
paper by Virchow on the occlusion of the pulmonary artery and the consequences 
thereof. Traube also contributed his classical account on suffocation to that issue of 
the publication. 

Traube 's primary aim — to contribute to the advancement of modem clinical medi- 
cine — ^was not fulfilled, however, imtil 1849, when Virchow made it possible for him 
to receive a hospital appointment. At that time he became an assistant to Schonlein. 
In 1857 he became an associate in the Charit4 and was appointed an assistant profes- 
sor at the University of Berlin, where his reputation as an outstanding physician soon 
became known. At the University of Berlin he became the leading teacher, but not 
until 1872 did he receive his full professorship. 

During the years previous to his association with the University of Berlin, Traube 
experienced a period of great disappointment and several times was tempted to ask 
for his release. It was a battle against the political factions of the state directed 
against Traube mainly because he was a Jew. Only the personal friendship of sincere 
colleagues gave him enough moral support to withstand repeated attacks. 

Traube ’s scientific contributions are contained in three volumes.i The first in- 
cludes his physiologic studies and the second and third his clinical and pathologic 
researches. 

Among the different papers in the first volume his studies on asphyxiation and 
his pharmacologic researches on the action of digitalis, curare, nicotine, bile salts, 
and potassium nitrite, must be mentioned. 

The variety of outstanding contributions Traube made in clinical and pathologic 
research as reflected by the last two volumes of his collected works is remarkable. 
His studies on diagnostic procedures in relationship to diseases of the chest (Traube 's 
semilunar space and Traube ’s double sound) have become associated with his name. 
These volumes, too, contain his important studies on bronchitis, abscess, and gangrene 
of the lung and the invasion of the lungs by particles of coal. 

In the field of cardiology, two of Traube ’s papers are outstanding. In 1856 he 
published a comprehensive account, “tiber den Zusammenhang von Herz und Nieren 
Krankheiten, “ in which he discussed renal lesions caused by passive congestion of 
cardiac origm. He separated this condition from the inflammatory group of kid- 
ney lesions observed in the presence of Bright’s disease. In the second part of 
this paper Traube described the symptomatology of contracted kidney and explained 

^Traube, Ludwig: Gesamnielte Bcitruge zur Pathologie und Physiologic, Berlin, 1871- 
1878, A. HIrschwald, 3 v. in 4. 
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the nssociated cardiac hsrpertrophy as heing the result of increased circulation oh- 
served hy the diminution of renal capillaries. 

In 1871 Trauhe read his classic paper on “A Case of Pulsus Bigeminus** before 
the Berlin Medical Society. It is our privilege to present this report to the reader in 
translation. The report contains the first clear picture of pulsus altemans. 

Many honors came to Trauhe late in life as ackno-wledgment of his great scientific 
contributions in the field of medicine. But whatever the honor paid him, equally 
great in his regard was the admiration of his pupils and associates who saw in him 
one of the foremost physicians of the time. 

At the age of fifty-six, Trauhe suffered, as so many physicians before and after 
him have suffered, repeated attacks of angina pectoris. Pmally congestive heart 
failure developed, to which disease he succumbed in April of 1876 at the age of 
fifty-eight. 

Traube, a true scientist, diagnosed his own disease as follows; “Hypertrophy and 
dilatation of both ventricles with arteriosclerosis and coronary sclerosis with partial 
fatty degeneration of the myocardia.“ 
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A CASE OF PULSUS BIGEMINUS, INCLUDING REMARKS 
ON THE ENLARGEMENT OF THE LIVER IN 
VALVULAR INSUFFICIENCY AND ON 
ACUTE ATROPHY OF THE LIVERS 

By 

PROF. DR. L. TRAUBE 

I N MY experiments on animals I have for years been acquainted with a 
type of pulse, which I have named pulsus bigcmimis.” The observa- 
tions relative to this are unfortunately somewhat scattered, but are avail- 
able in my collected Contributions to Pathologj^ and Physiology.’' 

The nature of the pulsus bigeminus may be said to be this: following 
every two pulses which originate in the aorta, a longer pause ensues. 
This phenomenon is differentiated from the pulsus dicroticus by the fact 
that in the latter there is only one contraction of the heart for every 
two beats of the pulse, while in pulsus bigeminus there are two contrac- 
tions of the heart, which follow one another rapidly and are separated 
from the preceding and succeeding contractions by a longer pause. For 
every two beats of the pulsus dicroticus there occur, as in the normal 
pulse, only two heart tones, while in pulsus bigeminus four heart tones 
are audible. An accurate reproduction of the pulsus bigeminus is found 
in Table 9 under C in the first volume of my ^'Contributions.” This was 
an instance of an animal that had been curarized and then poisoned with 
potassium cyanide, and shortly after being poisoned, the vagi in the 
neck were sectioned. We observed the pulsus bigeminus appearing soon 
following section of the second vagus, after the pressure and pulse rate 
were increased in consequence of the operation. 

The first time that I observed this phenomenon was when I permitted 
the longer suspension of artificial respiration in curarized animals, when 
beginning failure of the left ventricle occurred. One soon sees a marked 
excitation of the inhibitory spinal nervous system after the onset of sus- 
pension under the rising tension in the aorta, which is evidenced by a 
considerable diminution of the frequency of the pulse and an increase 

*Em Fall von Pulsus h'lf/eminus nehst Bemerkungen uber dte Leber sclixoellungen bei 
Klappenfehlern und iiber acttte Leberatrophxe. Presented at the Berlin Medical Society on 
March 20, 1871. Published in Berl. kiln. Wchnschr. 185-188, 221-224, 1872. Translated by 
F. A. W 
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in the pulse volume ; later, under reduction of the arterial pressure, ex- 
citation of the inhibitory spinal nervous system produces paralysis in the 
same place; the pulse frequency accelerates, and then under further 
reduction of arterial tension the pulsus bigeminus appears; it first 
follows each pulsus tardi which manifests overwhelming fatigue of the 
left ventricle preceding its complete standstill. 

Through greatly prolonged suspension of artificial respiration, which 
was undertaken in the animals with sectioned vagi, and where the heart 
had been depriv'ed of the influence of the inhibitor^’' spinal nervous 
system, we see the pulsus bigeminus appear under circumstances similar 
to those in which the vagi are intact, that is, after the arterial tension is 
appreciably reduced and shortly before considerable reduction in the fre- 
quency of the pulse takes place, the low pulsus tardi appears, which por- 
tends the failure of the left ventricle. 

Finally, I discovered that this phenomenon would appear every time, 
shortly after poisoning in an animal with the vagi sectioned, when a sub- 
stance was administered which stimulated the heart through the entire 
inhibitory spinal nervous system. 

I concluded from these facts, that tivo conditions are necessary for 
the appearance of the pulsus bigeminus. 

(1) The heart must be released from the influence of the inhibitory 
spinal nervous system, and also 

(2) There must be some agent circulating in the blood, which increases 
the irritability of the cardiac component of the inhibitory spinal nervous 
system, which is still functional. 

If this conclusion is correct, we can obviously conclude from the ap- 
pearance of the pulsus bigeminus in patients that a paralysis of the 
inhibitory spinal nervous system exists, and the prognosis under such 
circumstances would be unfavorable. 

Up to the present time, I have been enabled in three or four cases 
to demonstrate the piilsiis bigeminus in man; in two of these death ensued 
shortly after its appearance. 

The following ease, which came under my observation toward the 
close of last year, demonstrates a variation of the pulsus bigeminus; I 
designate it with the name of “pulsus alternans.’’ It has certain features 
in common with the pulsus bigeminus in that the normal rhythm is not 
replaced by an arrhythmia but by a new extraordinary rhythm in which 
two consecutive pulses are in closer approximation to one another: it in- 
volves a succession of high and low pulses, in such a manner that a low 
pulse regularly follows a high pulse and this low pulse is separated from 
the ensuing high pulse by a shorter pause than that between it and the 
preceding high pulse. The following curve taken by me with the aid 
of Marey^s sphygmograph from the radial artery of a patient, %vhich forms 
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the starting point of this communication, gives us a more precise idea of 
this type of pulse. 






j ' 


I present the case history in detail, since it appears more interesting in 
its various aspects. 

Observation 

H. W., laborer, forty-seven years old, entered my service on October 16, 
1871, had for years engaged in lieavy labor and was acknowledged an in- 
temperate person. He had smallpox a long time ago and recovered from 
pneumonia seven years ago. At Christmas time 1870, he held a heavj^ 
barrel of spirits against his chest, which, together with other laborers, he 
attempted to carry up a stairway. He felt no distress at the time, but in a 
short while he became short of breath, which so rapidly increased in 
intensity that he was obliged to discontinue the work he was engaged 
in, but also consumed fully two hours to cover the short distance to his 
home. After the patient had remained in bed for eight days, he at- 
tempted to resume his occupation, which precipitated an exacerbation of 
the dyspnea which soon again returned him to the sick-bed ; however, he 
suffered from neither cough nor pains in the chest. After a month he 
felt considerably improved so that he again believed himself able to re- 
sume work, which he now pretended could be carried out without discom- 
fort. This condition of subjective well-being lasted until June, 1871. At 
this time, in consequence to more strenuous effort, great air-hunger oc- 
curred, but again without cough or pain in the chest. Kenewed for- 
bearance of activities brought no relief this time. Soon after this he 
began to complain of a disagreeable feeling in the epigastric region. He 
was thereby moved to seek aid in Charity Hospital. 

On admission on October 16 the following was noted : 

Patient complains of air-hunger and pains in the epigastrhim ; in addi- 
tion, marked objective dyspnea is present; cough is absent. 

Temperature, 37.8 
Pulse frequency, 120 
Respiratory frequency, 40. 

Orders : One spoonful of castor oil, meanwhile a mustard plaster, and 
Sol. Potas. acetate, 10.0 in 200.0; 1 teaspoonful every two hours. 

A more thorough examination on June 18 revealed the follo^ving: 

The patient has a fairly robust constitution, a fairly generous pan- 
niculus, good musculature. The dyspnea has become definitely decreased. 
The thorax is well developed, although the excursions are limited. There 
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Ks no foufrlh lu^lrtw tljo hcapulnc two <icrasional rales. Tlin oarrliac (lul- 
ness iv increris((1 in nil dlrretions and nf^normnlly inlorisificd. Tlie apex 
beat is di*«‘£’mctly visible and in (he sixlli intercostal apace, is 

one inch ii\ hr^-adth and lies ])eYt)nd the mammary lino, Anscultation 
in ihr region oi the apex beat zTveals «'i loud sy.stolic murmur, and «a 
low ditiStoHe v-onud. in addition to an otherwise uornud lone, wliich accen- 
tuates the diastolic pulriHodc arterial lone. The radial artery was nar- 
rxkwed, from nhnonnul tension ; low pulse The jiiftular veins distended, 
the liver greatly enlarge»l. Urine scant; specific gravity l.Olf). 

The temperature also remained normal during the ensuing days', while 
the frequency of tlic puls»^ varied Ijctwecn IlC and 124; the urine con- 
tinued to be scant and red. 

On Oetobvr 10, the infusion of digitalis was ordered, 1,0 to 200.0; 1 
teaspoon fid every two hours 

On the twenty. second, aft<T the tise of 2 Gms. of digitalis, the frequency 
of the pnKn dropped to 101, tlie resi)iration to 24, the 24 Iiour urinary 
output rose to 2,000 c.e., the speciftc gravity remained the same, 1.014; the 
temperature oT.l. 

Order: Digitalis di^'^eontinucd ; instead, the jialient i.s to he given a 
solution of potassium ncelnto 3,0 to 150.0, one lea.spoonful every 2 hours. 

I personally first carefully cxamitu‘d the circulatory apparatus on the 
thirtieth of October. This examination disclosed the following: 

The apex heat in the sixth intercostal sjince, near hut beyond the 
niiimmary line, the area 1 jindi in breadth; a second, hut weaker systolic 
elevation is found, situated more to the inner side, in the fifth inlcrco.stal 
space. Beyond the ayiex heat, oh-erved at a di.stance from its abnormal 
location, tlierc also appears an abnormal pulsnlion, consisting of a difui.sc 
systolic elevation of the entire procordial region, which also involves tlie 
low'or portion of the .sternum and Is most marked in the region of the coslo- 
cartilngirious articulafion.s. One observes a .s 3 'slolic retraction at the point 
of the epigastrium, and anollier in the fiftli and sixth intercostal spncc.s 
near the previou.sly described elevation, in the neighborhood of the apex 
of the heart. Au.scuUation in tlie region of the npexdhmst reveals a 
moderately loud systolic munuur, and a fairly loud diastolic tone; over 
the xiphoid proce.s.s, two loud tones, and in the vicinity of the pulmonic 
area, a s^'.stolic murmur and a definilcly accentuated diastolic tonc- 
Radial arteries quite broad; abnormally tense. When one palpates the 
artcrj' more firmly, di.stinct regular allernations in the height and depth 
of the pubsc arc noted. 

Pulse frequency, 9G 
Rcfqu ration, 20 
Temperature, 37.3. 

Urine volume 2,000 c.c., specific gravity' 1.014. 
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I made the diaj^nosis of hypertrophy and dilatation of both ventricles 
associated witli sclerosis of the aorta: the pulsus alternans was the same 
as on preceding days. 

Under the influence of an increasing icterus, ^vhich finally reached a pro- 
found degree, an increasing accumulation of abdominal fluid, persistent 
restlessness and delirium, marked collapse finally ensued. Death occurred 
on Dccemlior twenty-seventh. 


The post-mortem examination conducted twent3"-four hours later (Dr. 
Wegener) rcvcfiled the following: 

There was marked edema of the lower extremities, considerable ascites. 
The skin was of an olive color, and the visible mucous membranes in- 
tensely icteric. There was an area of hemorrhagic infiltration in the 
conjunctiva of the right eye. The ascitic fluid was of a j^ellowish-brown 
color. 

The diaphragm on the right side reached the lower edge of the fifth, 
and on the left the upper edge of the seventh rib; in the left thoracic 
cavity was a copious serous, icteric-colored exudate, also considerable 
fluid in the pericardium. 

The heart was greatly enlarged in all dimensions, its musculature quite 
firm; it contained a great quantity of fluid blood intermingled with 
clots. On the anterior wall of both ventricles were large fibrous patches, 
both ventricles were greatly dilated and hj^pertrophied. On the inner 
surface of the left ventricle, closely adherent to the trabeculations, was 
a thick continuously^ adherent, laminated, cystic and softened thrombus, 
of an icteric color, which in part was a dirty brown and in its inner por- 
tion of a greenish-yellow color. The valves, with the exception of having 
a pronounced icteric color, were normal. The ascending limb of the 
aorta immediately above the valves was dilated, in the upper portion of 
the arch, a prominent parietal thrombus was firmly’^ adherent to the 
intima. 


Epicritical Remarks 

I. In this detailed case history^ it is possible without difficulty to dis- 
tinguish five periods of time. 

In the fir.st period the illness had its inception, that is to say, its latent 
course, at which time the hypertrophy of the left ventricle was so well 
compensated that the patient experienced no appreciable discomfort and 
his condition could have been recognized only fortuitously by even a 
meticulous and expert observer. 
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The second period begins with the catastrophe; the patient, together 
with other laborers, carried a heavy burden held against his chest, np a 
stairway. This period is characterized by the fact that the patient be- 
came annoyed by air-hi;nger, at first only under strenuous exertion, later 
at rest, 'which was accompanied by a disagreeable discomfort in the 
epigastrium. As the patient, on this account, sought admission to the 
Charity Hospital, one interpreted the signs, namely, a pulse of high fre- 
quency, that ranged between 116 and 120, marked narrowing of the 
radial arteries, weak pulse, distention of the jugular veins, marked en- 
largement of the liver and scanty red urine of high specific gravity, but 
without a trace of hydrops, as occurring with the appearance of dilata- 
tion and hypertrophy of both ventricles. One was obliged to conclude, 
that it resulted from a loss of the compensatory mechanism of the left 
ventricle, leading to an engorgement of the pulmonary circulation, that 
as a result of this engorgement, hypertrophy of the right ventricle oc- 
curred, and finally, as the increased activity of the right %"entricle began 
to fail, an engorgement of the systemic veins occurred. 

During the third period, which had its inception shortly after the 
onset of the illness, and when I could express myself, the patient ^s condi- 
tion was generally improved by digitalis. He walked about the room, 
participated in the care of other patients, complained only of short 
periods of palpitation ; the presence of disturbance of compensation was 
evident only by the enlargement of the liver and the distention of the 
jugular veins. In this period, which reached from October twenty-second 
to November seventeenth, we came upon a characteristic pulsus altcrnans. 

The fourth period began when the urinary volume again became 
diminished. Then predominantly digestive disturbances occurred; the 
patient complained of nau.sea, anorexia and diarrhea. Later, the respira- 
tory apparatus became involved: attacks of air-hunger appeared, per- 
sistent cough with slimy, reddish colored expectoration, that ultimately 
became a dark reddish-brown, revealed the presence of hemorrhagic in 
farcts; now for the first time edema of the lower extremities appeared. 
At this stage, the definite, unmistakable pulsus altcrnans that earlier was 
present in the carotids disappeared. 

The fifth stage extended from the thirteenth to the twenty-seventh of 
December (the latter being the day of death), and was primarily charac- 
terized by intense irritation of the entire digesliv^e trnct: the diarrhea 
became more marked; added to this was violent recurrent vomiting, also 
icterus, and then the enlarged liver began to diminish in size. During 
the rapid diminution in the volume of the liver the patient developed 
an agitated delirium, which .simulated an acute mania, during which 
time the icterus increased in intensity, and extravasations appeared in the 
conjunctiva and in the .skin of the abdomen. Death occurred during the 
delirium and following severe collapse. 
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According to the accustomed view, all the complaints could be at- 
tributed to arteriosclerosis, as revealed by the post-mortem. In this 
observation, it cannot be denied, that at least in a series of cases, the 
sclerosis occasioned conditions which hampered considerably the empty- 
ing of the left ventricle. It will thus be the case when as the result of 
degenerative dilatation of the aorta the elasticity of the walls of its 
greater arterial tributaries becomes diminished. Furthermore, these 
vessels assume the role of rigid tubes, and the force must be conceivably 
greater than ordinary, in order to deliver a spceified volume of blood to 
a given place. But in the great majority of cases such a change in the 
large arteries does not occur; notwithstanding considcrcable hypertrophy 
and dilatation of the left ventricle, and without other significant findings 
in the body which could be attributed to the disease of the heart, we find 
only slight or moderate degrees of sclerotic prominences in the lining of 
the aorta, which could not appreciably affect the elasticity of this vessel. 
Finally, one encounters cases, which in their clinical course, completely 
coincide with these, and in which obviously identical etiologic factors 
were at work; the post-mortem, with the exception of dilatation and 
hypertrophy of the left ventricle, revealed no changes in the large 
arteries. 

One observes from this, that arteriosclerosis could not possibly be the 
direct cause of the affection of the left ventricle, as is generally believed. 
It was Senhouse-Kirkes,* who first called my attention to the premise, that 
arteriosclerosis is the result of protracted high-grade tension in the aorta. 
Therefore, I believe, the first duo to a correct insight of the affection, 
is not only an understanding of the manner of its production, but also of 
its pathologic significance. If I did not completely accept the opinion of 
the authors mentioned in the foregoing discussion, and thus doubt them, 
that the abnormal tension in the aorta directly favors the development 
of arteriosclerosis, then I may also assert, that arterial disease as a rule 
is not the cause of the heart affection, but rather more often that both 
conditions are common co-effects. 

Arteriosclerosis and hypertrophy of the left ventricle, especially in the 
aforementioned older persons, occurs particularly, according to more re- 
cent English experience, when the abuse of alcohol is combined with 
muscular exertion. If we examined such individuals more closely, the 
signs of abnormal tension in the aorta are soon evident. And the latter 
are apparent in those individuals in whom no degeneration of tlie aorta 
or its tributaries is disclosed by post-mortem. The basis for hypertrophy 
of the heart under these circumstances is readily seen; it can be none 
other than the increased arterial tension. Since the left ventricle empties 
its content into an arterial system of such great tension, that is, since the 
ventricle must raise the blood mass to a greater height than under normal 

•See page 472.— F. A. W., 1940. 
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pnn(!itions its bulk must increase, like all muscles, so that it is forced 

viousyear), that m cases -vvit the arterial distribution; this is 

be considered than abnormal ensio alcohol probably increases 

the slo%ving of the blood stream. lessens the outflow from 

the tone of the arterial musculature and thus 

the aorta, it not only increases the j expressed my- 

minishes the rapidity of the arteria ® on how the origin of the 

self in such detail in the last consideration on how the ^ 
sclerosis may be favored, that I according to my 

regarding this belief, which in "^^tTeVoSl basic 

concept, hypertrophy of the heart ;;';”;;t;r;Led tension in the 
conditions: from which on the one , f ,],e left ventricle; while 
aorta results and consequently, hyper rop i larger arteries occurs, 

on the other hand, slowing of the blood stream in he arger 

and consequently, upon this the sclerosis is jj^ore frequently 

Cases of this type, regardless of pu s jjjfj-equently encountered in 
observed in the hospitals but also are Here as a rule, excessive 

private practice among the middle ® , likewise, the abuse of 

muscular exertion plays no noteworthy role and l^^ewis^^^^ 

akobol is not of constant . smoking of tobacco and 

perience, t^vo other influences ' hTcome aggravated by sedentary 

congestion of the portal system, 'vv i ° annroach these points 

living and over-eating. I believe it is possible to approa 

by other means. in our case, the illness 

Strange and therefore unbelieva ® ^ « spirits against his chest, 

first began as the patient rolled the hea.7 keg of spint ^ 

As the post-mortem showed, ^bere were^^ circulatory apparatus in the 
severe acute disease of the respira y harmonize, since he corn- 
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we see, there was likewise nothing o m -^yhich we noticed di 

reflection to understand, that the ^ ® rlisturbance in compensation, 

not indicate signs of disease, but in , while the patient was un- 

in other words: at the time of alcohol and repeated 

der the influence of excessive of the left ventricle, 

and unaccustomed muscular exertion, been present for a consi er 
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in the aorta, resulting from his fa jn-eat muscular exertion 
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IL According to the accepted view, one of the first signs of beginning 
congestion in the venous system of the body in organic disease of the 
circulatory and respiratory apparatus, is a hydropic swelling of the 
lower extremities. I also held this view for a long time. The first case 
that puzzled me, I observed for nearly ten years, was a young colleague, 
who consulted me owing to a persistent hepatomegaly. By careful ex- 
amination I found a very extensive, uniform enlargement of the liver, 
but also insufficiency of the aortic valves. The anamnesis gave no clue, 
and made independent and more profound disease of the liver probable; 
it overshadowed the probability of a swelling from congestion of the 
hepatic venous system. But why did hydrops fail to appear? 

After my attention was once focused in this direction, other similar 
cases soon came under my observation, and I gradually became con- 
vinced, that no hydrops, but swelling of the liver, was the first sign of be- 
ginning congestion of blood in the venous system of the body. Our case 
in comparison offers no exception to the rule, it is contrarily to be viewed 
as an example of usual occurrence. The old rule in regard to swelling of 
the liver finds new significance, in that the heart must always be con- 
sidered and examined, before the diagnosis of liver disease is definitely 
made. In retrospect, one can definitely determine the nature of this 
swelling in those individuals who show no trace of hydrops, when they 
present uniform enlargement of the liver with smooth surfaces; but one 
must first undertake a careful examination of the heart. 

III. Owing to my absence at the autopsy, microscopic examination of 
the liver was neglected. I greatly regret this, as the course of this case 
in the final period had aroused conjecture that the patient had suc- 
cumbed to acute atrophy of the liver. For the acceptance of this view, 
we find the following evidence: (a) the rapid diminution in the size of 
the liver as determined by palpation; (b) the ever-increasing icterus; 
(c) the peculiar form of delirium; and (d) the absence of febrile reaction. 
Were my conjecture correct, the case would offer a new contribution to 
the accepted teaching, that the acute degeneration of the parenchyma 
of the liver and the resulting rapid diminution in size of the liver, were 
accidents in the course of the various acute as well as chronic, severe 
as well as mild, diseases of the liver, and we would presume, that the dis- 
eases with icterus are included in this group. I recollect, moreover, of 
having observed various cases of heart disease, in which death occurred 
with phenomena similar to those of the foregoing case. 
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IV. In conclusion, just a few words regarding our observations on 
pulsus aiternans. A review of this case from the beginning of the epi- 
crisis must strengthen the conviction that this phenomenon was in- 
fluenced, at least in part, by the digitalis. I observed this phenomenon 
during the third period of the illness; that is, in the interval during 
which the patient improved while using greater quantities of digitalis, 
when existing failure of compensation could be recognized only by en- 
largement of the liver and distention of the jugular veins. With the 
diminution in the action of the digitalis, the pulsus aiternans began to 
disappear, and finally was only distinctly seen in the carotids. But 
digitalis belongs, as I have shown, to those agents, which stimulate the 
inhibitory nervous system of the heart. Following this complete con- 
sideration, we are justified in concluding the discussion of the close re- 
lationship of pulsus aiternans and bigeminus. 
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SIR WILLIAM RICHARD GOWERS 

(1845-1915) 

0 N IVIABCH 20, 1845, WilHam Richard Gowers was bom in London. He received 
bis academic training at Christ Church College School, Oxford. When he was 
sixteen years of age, Gowers was apprenticed to a country surgeon at Coggeshall, 
Rssex. He received his medical education at University College, London, and in 1867 
qualified for membership in the Royal College of Surgeons. Two years later he re- 
ceived the degree of Bachelor of Medicine from the University of London. In 1870 
he received the degree of Doctor of Medicine and was awarded the gold medal for 
his high standing in the class. 

After graduation, Gowers was appointed medical registrar to the National Hospital 
for the Paralyzed and Epileptic. He also continued his position as private secretary 
to Sir William Jenner, a position which he had occupied during his student days. 
Gowers deeply appreciated his contact with Sir William Jenner, and Jenner helped 
Gowers in his brilliant career. 

In 1872, Gowers was appointed assistant physician to University College Hospital 
and became physician to that institution in 1883. Meanwhile, in 1873, he was ap- 
pointed to the rank of assistant physician at the National Hospital for the Paralyzed 
and Epileptic. He became a physician there in 1883. On his retirement in 1888, he 
was appointed consultant. He also served for many years at the University Medical 
School as a teaching assistant and later was appointed professor of clinical medicine. 

Gowers was greatly interested in the diagnostic value of the ophthalmoscope and, 
in 1876, he published an important paper in the “British Medical JoumaP* en- 
titled; “The State of the Arteries in Bnght’s Disease.’* Because this article con- 
tains his classic description of the retinal vessels in the presence of hypertension, we 
are including it in our CARDIAC CLASSICS. His more detailed work, “A Manual 
and Atlas of Medical Ophthalmoscopy,” was published in 1879. Although the im- 
portance of the ophthalmoscope was realized by others before Gowers, this publica- 
tion, which was thorough and systematic, brought ophthalmoscopy into a much wider 
use in general medicine than had been the case before. A fourth edition of this 
deservedly successful book was published in 1904. 

In 1879, Gowers was elected a fellow of the Royal College of Physicians. He had 
qualified for membership in that organization in 1875. In 1880, he gave the Goulston- 
ian Lecture, choosing for Ills subject, “Epilepsy and Other Chrome Convulsive Dis- 
eases.** This address was published in 1881. 

Gowers, at the beginning of his career, showed a special interest in the diseases of 
the nervous system. In 1876 he published an essay: “On ‘Athetosis’ and Post- 
hemiplegic Disorders of Movement.” In 1877 he wrote on “The Diagnosis and 
Treatment of Auditory Nerve Vertigo,” and in 1878 he published an important paper 
on chorea, “On Some Points in the Clinical History of Chorea.” 

His interest in neuro-anatomy led Gowers to the discovery of the tract of fibers 
in the gray matter in the ventral and lateral funiculus of the spinal cord: the 
fasciculus arteriolateralis superficialis, also known as Gowers* tract. EKs discovezy 
was first published in 1879 in his lecture. “The Diagnosis of Diseases of the Spinal 
Cord.” An enlargement of this lecture as a book was published in 1880, under the 
same title. 
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Gowers is also rememljered for his method of estimating the percentage of hemo- 
glohin and the number of corpuscles in the blood. In December, 1878, he presented 
the details of his hemoglobinometer before the meeting of the Clinical Society of 
London. His method was used until 1901, when Haldane's modification took its 
place. 

In 1885, Gowers published his famous work: ‘‘Lectures on the Diagnosis of Dis- 
eases of the Brain," in which he correlated the observations of Hughlings Jackson 
(1834-1911), Paul Emil Plechsig (1847-1929), Eduard Hitzlg (1838-1907) and David 
Perrier. Between 1886 and 1888 this unceasing and seemingly untiring worker pub- 
lished his two voliunes, "A Manual of Diseases of the Nervous System." In 1899, 
the third edition of the work was published. 

Gowers published another monograph in 1892; it consisted of his Lettaomian Lec- 
tures on “Syphilis of the Nervous System." He had delivered these lectures in 1890. 
Many years previously, in 1879, he had delivered his first Lettsomian Lecture on syph- 
ilis of the nervous system. It was Gowers* belief that, apart from embolism and in- 
jury, sudden hemiplegia occurring between the ages of twenty-five and forty-five years 
is very seldom the result of anything other than syphilis. 

In 1897, Gowers, on the occasion of the Diamond Jubilee of Queen Victoria, received 
the honor of knighthood. Meanwhile, his health, which had become severely strained 
by the labor of publishing so many exhaustive volumes and the worries of a large 
practice, became dangerously poor. To Improve his health he took a long voyage 
and vacation to South Africa. He returned to England feeling better. He maintained 
his practice and continued to make contributions to the medical literature. In 1907 
he published his last important work entitled: "The Border-Land of Epilepsy; 
Paints, Vagal Attacks, Vertigo, Migraine, Sleep Symptoms, and Their Treatment.** 

Sir William was the recipient of many honors. He was a fellow of the Eoyal 
Society of London. He received the honorary degree of Doctor of Medicine from 
the University of Dublin and that of Doctor of Laws from the University of Edin- 
burgh. He was elected an honorary fellow of the Eoyal College of Physicians of 
Ireland. He was also an honorary member of the following societies: the American 
Neurological Association, the Netherlands Society of Psychiatry and Neurology, the 
Eussian Society of Medicine, the Eoyal Society of Science of Upsala, and the Society 
of International Medicine of Vienna. 

Sir William married the daughter of Frederick Baines of Leeds. She died in 1913, 
leaving four children: two sons and two daughters. 

Sir William Gowers died on May 4, 1915, after a long illness. 
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THE STATE OF THE ARTERIES IN BRIGHT’S DISEASE* 

By 

W. R. GOWERS, M.D. Lond. 

JsJn.^fant-Physiciatt and As^tstant-Tcachrr of Clinical Medicine, University College 

Ilospiial 

T he ophthalmoscope is of service to the physician, among other 
uses, because it enables him to see the termination of a minute artery 
and vein, and to gain direct evidence of their condition, such as is to be 
obtained in no other way. AVhen retina is free from local disease, there 
is no reason to believe that the retinal artery and vein differ in their 
condition from other arteries and veins of the same size, and, therefore, any 
marked change in their state, apart from cerebral or ocular disease, may 
be taken as evidence of a similar change throughout the vascular system. 

The object of the following paper is to bring forward certain facts 
concerning the retinal vessels in Bright's disease, and I believe the facts 
warrant this conclusion; that, in chronic Bright's disease, the arteries of 
the retina arc sometimes of normal size and sometimes very distinctly 
lessened in size; that this diminution in size depends upon contraction; 
and that this visible contraction stands, as a rule, in direct proportion 
to the tension of the arterial blood, as measured by the incompressibility 
of the radial pulse. 

A few words arc necessary as to the manner in ^vhich the size of the 
arteries is estimated. Their condition can oiily be seen under consider- 
able magnifying power. Examination by the indireet method does not, 
as a rule, give suftieient enlargement unless a lens of very long focus be 
employed, as in Carter's demonstrating ophthalmoscope. Now and then, 
if the eye be hj'pennctropic and the vessels very distinct, the indirect ex- 
aminatio2i with a lens of three- or four-inch focus will suffice; but as a 
rule, it is necessary to employ the direct method of examination. If the 
pupil be small, it must be dilated with atropine, since it is often necessary 
to trace the vessels for some distance from the disc. 

There is unfortunately no method of applying any gauge to the vessels; 
their size must be estimated by the eye. The change in size may be 
judged of absolutely or by comparison with the veins. For an absolute 
estimate of their size, familiarity with their normal appearance under 
direct examination is, of course, necessary. Further, as the degree of 
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macnifioatioii varies \iitli tlie refractive powi'i- of tlie oyeljall, tliis must 
lie allowed for. It may (.'enernlly he e.stimaled hy uotieiu" the apparent 
size of the disc. 

The clinnpc in the size of the arteries is frequently sucli ns to he recojr- 
nised at once; tlau'C is no need for comparison ^vith the veins. The re- 
duction in size may he so cousiderahle, that oven the primary branche.s of 
the central artery are so small tiial their double contour is rocopnised 
with (hfiiciilty, and it may be nnreco^Miisable even by direct examination, 
the arteries hein^, as in one example 1 liavc to sliow, visible only as lines. 

In other cases wliere tlie diminution in size is sligliler, it can lie most 
conveniently estimated by comparinpr the arteries Avitli the veins. The 
tlistribution of the arteries and veins corresponds apiu’oximately, not 
exactly. Sometimes two arteries accompany one vein, sometimes one vein 
corresponds vitli two arteries. Ihit in each eye llierc are usually some 
single branches of arteries and veins wliicli have an identical eoiU'se and 
distribution, run siile by side, and are available for comparison. When 
this is (ho case, it will lie found that, ns a rule, the width of the artery 
IS about two-thirds or lliree-qnarters fliat of the vein. When tlie artery 
lienrs less proportion to the vein than this, it is usually due to one of 
three causes: 1. General venous distension, ns in cyanosis; 2. Impediment 
at the sclerotic rin^, hy which the entrance of blood into the arteries is 
impeded, and its exit from tlie veins is also liindered, in wliieh case tlie 
arteries are narrow and tlio veins distended as in eorinin .stages of optic 
neuritis; 3. Oontraelion of the arteries. In the two former eases, the 
veins are, of eour.se. abnormally large, and their abnormal size is gen- 
erally easy of recognition. In (he latter case, the veins may he normal in 
si/e or may ho .smaller than natural. If tliey he .smnllor, the diminished 
projmrtionate size of the arteries is of still greater .signifieanee. It is 
necessary, there fore, to lie familiar with the normal size of the veins, in 
order to estimate the size of tlu^ arterie.s* hy comparison. From (licir 
darker colour, their size is easily noted, and llio size of tlie arteries is 
teadily estimated by eomi>arison, 

I he arteries may he of normal size u]>on the o))tie disc, and yet present 
very marked reduction in size on the retina, a little distance from tlie 
<lise. An artery may leave the dis(‘ h(*.sido n vein to which it hears its nor- 
mal proport it>n. and, after n little enur.se, without giving off any visible 
braneh, may diminish to one-half one-third of the size of its aeeom* 
pa living vein. 

I' mm what lias Ix'en said, it will be obvious that these ehanges in the 
relative size of thi' vessels possess most .signifieanee wlieii the retina has* 
not undergone the sjieeial changes to which it is liable in ehronie Ilrigbt’.s 
di*><*a\e Fxndation within (he sclerotic ring, compressing tin* vessels, 
aU»'rs their n'lntivi’ and absolute dimension, ns I have stated. Thi.s is well 
seen in ordinary optic neuritis. I believe tlial it is rare in Hrigbt ^s dis- 
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ease for the neuritic change to be sufficient to produce this effect. Cer- 
tainly, in cases of albuminuric retinitis, the actual contraction may often 
be recognised as something quite out of proportion to the retinal change. 

As I have said, the rule that, when the arterial tension is increased, the 
retinal arteries may be seen to be contracted, is general, but not uni- 
versal. This is in accordance with what might be expected from the 
various conditions wliich are known to influence, on the one hand, blood- 
tension, and, on the other, arterial contraction. Moreover, local in- 
fluences may cause local modifications. The most notable exceptions to 
the rule, which I have met with* have been in cases of local retinal dis- 
ease. 



Fig. 1. 


The following are some of the facts on which the conclusions described 
have been based. The incompressibility of the radial pulse was employed 
as the estimate of arterial tension. When practicable, my own estimate 
has been corroborated by a sphygmographic tracing, or an independ- 
ent opinion. 

On opposite sides of a ward in University College Hospital, there I’e- 
cently lay two patients (under the care of Dr. Reynolds), whose cases 
illustrated in the most marked manner the relation of blood -tens! on and 
the state of the retinal arteries. The one case was that of a man, fifty- 
eight years of age, whose illness had commenced gradually, with short- 
ness of breath and weakness, t^vo years before. Slight oedema of the 
legs had existed for only one month before his admission. His urine con- 
tained one-third of albumen ; had a specific gravity of from 1 005 to 1.008, 
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and contained numerous casts, granular and “hyaline, with some degen- 
erated epithelium, both free and within the casts. His retinae were nor- 
mal in appearance; the arteries of full size, presenting not the slightest 
evidence of contraction. His pulse was full, but very soft and compres- 
sible. There was no evidence of cardiac change. The other case was 
that of a man, aged 4:6, whose symptoms resembled those of the first. 
They began with shortness of breath and swelling of the legs nine months 
before. His urine had a specific gravity of 1.007 to 1.010, and contained 
from one-third to one-half albumen; its quantity was from two to four 
pints, and it contained many casts, granular, hyaline, and epithelial. 
His retinae presented evidence of slight disease. The optic discs (Fig. 1) 
had softened outlines, and their surface was reddish-grey, paler in the 
vicinity of the vessels. There was little, if any swelling. The veins 
were smaller than normal ; in the left eye, one only approached the aver- 
age size. The arteries presented a greater reduction in size than in any 
case I have seen. Even on direct examination, they were visible only as 
lines, no double contour being recognisable, although they were quite dis- 
tinct. A few minute white dots existed in each eye near the macula lutea, 
and in each there were a few small extravasations. The vessels were 
similar in the two eyes. The disc in the right was a little less grey than 
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rig. 2. 

in the left. Vision: R. ^ one-sixth; L., one-twentieth. There was no 
peripheral limitation of the fields of vision. The pulse was extremely 
hard ; the artery felt like a whipcord under the finger, and was almost ab- 
solutely incompressible. The strongest pressure which could be put upon 
it with a Marey’s sphygmograph did not modify its character. The ac- 
companying tracing (Fig. 2) was taken under the highest available 
pressure (about four hundred grammes). 

The sepia drawing now passed round represents the fundus oculi in a 
case of chronic Bright’s disease, the sequel of an acute attack 12 years 
previously, the patient having in the meantime had at least two other 
acute attacks. The urine was loaded with albumen and contained granu- 
lar and fatty casts. The retina presents abundant soft-edged white areas 
and also many striated extravasations; most of these had appeared dur- 
ing the preceding ten days. The disc is concealed by oedema. The veins 
are of normal size; the artery at the papilla is rather smaller than natural, 
its branches being not more than half the size of the veins; but, a little 
distance beyond the limits of the papilla, they disappear. The veins can 
be followed distinctly on the retina, but the arteries can only be seen as 
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dim lines here and there. It may be suggested that this appearance is 
due only to the opacity of the retina; but the fact that they can be dimly 
seen here and there as lines suggests that their indistinctness is due in 
part only to the opacity of the retina, in part also to their reduction in 
size. The greater extent of this reduction on the retina than on the disc 
suggests that it is not due to their obstruction at the lamina cribrosa, but 
to their active contraction. The facts of other cases give support, I think, 
to this view. This patient's pulse was also very hard and incompressible. 
He insisted on going out of the hospital, but died comatose a few days 
afterwards. A post mortem examination was obtained by Dr. Burton, 
one of the resident assistants at the hospital. The kidneys were found 
lessened in bulk, increased in consistence, and moderately granular on 
the surface. The heart was hypertrophied. 



“Figs. S and 4. 


The next two sketches (Figs. 3 and 4) represent the optic disc of a 
patient (under the care of Dr. Ringer) suffering from acute Bright's dis- 
ease passing into a chronic state. The first was made six weeks after the 
onset. The retina presented a few small haemorrhages, white dots 
around the macula lutea, with a few larger white areas. The arteries 
and veins were normal in size, the former being just two-thirds the di- 
ameter of the latter. The pulse was soft and compressible, giving no 
evidence of increased blood-tension. When the second sketch was made, 
six weeks later, the patient's general condition had improved, the albu- 
men in the urine was less, but the casts had become fatty; the retinal 
changes had become considerably less ; the white areas had lessened. The 
retinal arteries, however, presented distinct diminution in size compared 
with their previous condition. The veins were apparently of the same 
size as when the former sketch was made, while the arteries had dimin- 
ished to one-half the size of the veins. The pulse also presented a marked 
alteration. It had become distinctly harder and less compressible. The 
change seemed to have taken place only a short time before the sketch 
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was made; for, on my calling the attention of the resident assistant to its 
character, it struck him at once as quite different from that which had 
been its character a short time before. 

I have repeatedly formed, from an inspection of the retinal vessels, an 
opinion as to the arterial tension, which, I afterwards found, on ex- 
amining the pulse, was correct. In order, however, to obtain some evi- 
dence which might he without even unconscious bias, I asked my friend 
Dr. Coupland to be good enough to examine the pulse in a series of cases 
of Bright’s disease whilst I examined the retinal vessels. Each wrote 
do^vn independently the result of the examination. Five cases were ex- 
amined, and the results agreed in four. In one case, they differed; but 
in this the fact that there were many retinal haemorrhages may, as I 
have already said, explain the absence of arterial contraction, although 
the pulse was hard. The following are the details of these examinations. 

Case I. — Arteries small, about one-half the diameter of the veins; mod- 
erate contraction (retina healthy, except for a few haemorrhages; disc 
clear) ; pulse moderately tense, f.e., moderately incompressible. 

Case II. — Arteries one-half the size of the veins; moderate contraction 
(retina perfectly normal) ; pulse incompressible (about as the first case). 

Case III. — Arteries nearly two-thirds the size of the veins; very little 
contraction (manj’' extensive retinal haemorrhages) ; pulse markedly incom- 
pressible. 

Case IV. — Arteries less than half the size of the veins; great contrac- 
tion (retina normal, disc clear) ; pulse veiy incompressible. 

Case V. — No diminution in the size of the arteries ; retina healthy ; pulse 
soft and compressible. 

Thus, in the case in which the retinal arteries were smallest, the ar- 
terial tension was greatest; that in which the arteries and the retina W'ere 
normal presented no excess of arterial tension ; the two others, in whicli 
there was a moderate contraction of the arteries, presented a moderate 
increase in the arterial tension. 

There is, of course, nothing new in the fact that the retinal arteries are 
small in Bright’s disease; it has long been remarked as a common feature 
in albuminuric retinitis, and is shown plainly in the l)e.st illustrations of 
this change (as in those of Liebreich). But it is xisually regarded as a 
consequence of the retinal change, and the points on which I would in- 
sist are that it occurs also quite independently of the retinal change, and 
stands commonly in direct relation to another condition — ^the blood- 
tension. 

It is hardly necessary for me to point out the bearing of this conclusion 
on the theory of Dr. George Johnson, which ascribes the increased ten- 
sion of the blood in Bright’s disease, in part at least, to contraction of 
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the minute arteries. It constitutes, I think, a direct proof of the correct- 
ness of the theory, which has hitherto derived its chief support from in- 
direct inference from pathological facts. If the tension of the arterial 
blood and the arterial contraction occur in common proportion, they 
must stand in a causal relation to one another. But the blood-tension 
cannot be the cause of the arterial contraction, because it is well known 
from physiological experiments that the tendency of increased blood- 
tension is, through the depressor nerve, to cause relaxation of the ar- 
terioles. But, on the other hand, as the immediate effect of contrac- 
tion of the arterioles must be an increase in the arterial blood-pressure, it 
is reasonable to conclude that such is the sequence of events in the phe- 
nomena under consideration; that, although the two phenomena may be 
in part the result of a common cause (altered state of the blood), the 
contraction of the arteries, seen in those of the retina and inferred to ex- 
ist elsewhere, is, in part at least, the cause of the increased blood-tension. 

The practical use of inspection of the retinal vessels is perhaps less 
than its pathological value, but it is, I think, considerable. It is true we 
can generally ascertain the amount of arterial tension more readily and 
more surely by feeling the pulse than by looking at the retinal vessels. 
But sometimes the incompressibility of the pulse cannot readily be es- 
timated, on account of its smallness and the amount of subcutaneous fat 
or oedema. In these cases, retinal inspection may be useful. Moreover, 
as affording definite information regarding the pathological processes 
in different cases of Bright’s disease, it will, I think, have considerable 
value; and some facts which have come under my observation, at present 
too few and isolated for more than mention, make me hope that ulti- 
mately it may help us better to distinguish between morbid states in- 
cluded under the term and at present imperfectly distinguished. 
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(Courtesy Dr. O. W. G. Eohrer.) 



JULIUS FRIEDRICH COHNHEIM 

(1839'1884) 

^*Wit7iout hlood vessels, no in'fiammaiion is possible.^* 

— Colinheim. 

TJIjnJS PRIEDRICH COHNHEIM was bom on July 20, 1839, in the town of 
w Demmin, Pomerania, a province in Northern Prussia. He received his gymna- 
sium training at Prenzlau, and in 1856 began the study of medicine at the tTni- 
versity of Berlin. Later he studied at the University of Wiirzburg. Cohnheim 
pursued his studies in an ardent manner, and under the influence of Albert von 
Kdlliker, developed into an expert histologist. He remained in Wurzburg until the 
spring of 1860. He then studied for a few months at Greifswald m Pomerania and 
returned to the University of Berlin. 

At Berlin he passed his examination for the degree of Doctor of Medicine. He 
then prepared his thesis under the direction of Rudolf Virchow (1821-1902), the title 
of his dissertation being **De pyogenes! in tunicis serosls.^’ While working under 
Virchow at the Pathological Institute of the Charity Hospital in Berlin, Cohnheim 
became acquainted with Pnedneh von Recklmghausen (1833-1910) and Edwin Klebs 
(1831-1913). The inspiration he received from these three men no doubt helped 
him in his decision to devote his life to science. 

Meanwhile, Cohnheim 's father, who had been forced by circumstances to leave 
Germany for Australia, returned home suffering from a fatal illness and in July, 1862, 
died. It became necessary for the son to contribute to the support of the family, but 
he spent what spare time he could in the study of normal and pathologic histology 
and in learning the methods of chemical investigation. 

In 1862, Cohnheim came under the influence of Ludwig Traube (1818-1876). He 
became one of Traube *e students and gained not only clinical experience from this 
great teacher but also a knowledge of experimental physiology. In appreciation, 
Cohnheim later dedicated his “Lectures** to Traube ’s memory. That same year, 
1862, Cohnheim passed the state examination in medicine. 

Cohnheim served as a surgeon in the Prussian Army in the German-Danish War of 
1864. On the death of his brother, Albert, a victim of the war, Cohnheim, being the 
sole support of his mother, was released from military duty. He then accepted a 
position under Virchow as an assistant in the Pathological Institute in Berlin, where 
he remained for seven years. During this time he published many articles in 
Virchow's “Archiv fUr experimentelle Pathologic.** He developed an interest at 
the Institute in the genesis of inflammatory conditions and published articles on 
tuberculosis of the choroid, inflammation and suppuration, and on mechanical hyper- 
emia. Cohnheim was soon able to show that the pus of inflammatory conditions is 
derived from the blood. 

In 1868, Cohnheim, who then was only twenty-eight years of age, was offered the 
newly established chair of pathology and pathologic anatomy at the University of 
Amsterdam. This he declined in favor of the chair of pathology at the University 
of Kiel. At Kiel, Cohnheim continued the work on the pathologic aspects of the 
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THE PATHOLOGY OF THE CIRCULATION‘S- 

By 

JULIUS COHNHEIM 

Ordinary Professor of General Pathology and Pathological Anatomy in the 
University of Leipsig 

SECTION 1, CHAPTER IV 
THROMBOSIS AND EMBOLISM 


But the locality to which the detached thrombi are transported is de- 
termined by anatomical conditions alone. Goagula from the venous side 
of the vascular system, i.e,, from the veins and the right heart, arrive in 
the pulmonary arteries; those from the arterial side, i.e,, from the left 
heart, the systemic arteries, and the pulmonary veins arc conveyed into the 
aortic system; while those from the portal tributaries reach the branches 
of the portal vein in the interior of the liver. Not only are these general 
fundamental rules of transport throughout the vascular system pre- 
scribed by anatomical structure, but the special paths within any given 
portion of the circulatory mechanism are also so prescribed. The cause 
determining the entrance of the embolus into one artery rather than 
another can, at least in the case of larger plugs, be as a rule satisfac- 
torily determined, and is to be sought in the direction of the embolized 
vessel with respect to the principal trunk, i.e., in the angle at which it is 
given off, or in the relative calibre of the various lateral branches, or in 
some similar circumstance. Where the transport of the embolus appears 
to take place in opposition to anatomical laws, there are usually, as 
though to prove the rule, anomalies in the distribution of the vessels or 
in the heart. Thus I had quite lately an opportunity of observing a case 
of recent fatal embolism of one of the mid. cerebrals in a woman thirty- 
five years of age, where the valves of the heart, aorta ascendens, in short 
all the arteries from which an embolus might have been conveyed, were 
absolutely intact, while on the other hand an extensive thrombosis had 
occurred in the veins of the lower extremity. I had not, as you may sup- 
pose, at first the remotest idea of connecting the two conditions, till on 
more c arefully inspecting the heart, I discovered a foramen ovale so 


appeared In 1877. We are reprinting from the Ens- 
w X»6Ctures on General Patholoffy, translated by Alexander 

and^T I; K.?"l940. Sydenham Society. 1889, Section I, pp. 182-184^^: A W. 
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large that I could easily pass three fingers through it. I could not any 
longer reject the possibility that here a thrombus carried off from the 
V. fcmoralis had on its way through the heart passed from the right into 
the left auricle and tlicnce into the mid. cerebral. • But the more one sees 
how perfectly the anatomical conditions are maintained in the course of 
such events, the more difficult, it seems to me, will it be to make up one’s 
mind to indorse the opinion of certain authors that in cases, it is true of 
rare occurrence, emboli may bo transported against the blood-stream, as for 
example, out of the vom cava svperior into the hepatic vein.t It is an 
old experience and cai)ablc of verification at any moment that particles, 
say, of cinnabar, granules of mercury, or even plugs of wax may be very 
readily driven by the positive pressure of an injection-syringe from the v, 
jitgulnris into the hepatic veins; but this proves nothing with respect to 
the ordinary’ circulation, and I should, for my part, regard such an oc- 
currence as very improbable, so long at least as the blood-stream through 
the portal vein is unimpeded. 


■(.iOTlCAL 
( t'rr/FY 


•Litten (Virch. ..V., IXXX. p. 381) describes a similar case, in which the foramen ovale 
being patent, a thrombosis of the right auricle was believed to have formed the starting- 
point for repeated embolism throughout the systemic vessels. 

tHellcr, V.. Archlv f. kiln. Med., vll, p. 127; Wagner, Allg. Path., p, 281. 
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1879 

HENRI ROGER 

DESCRIPTION OF THE MURMUR OF PATENCY OF 
THE INTERVENTRICULAR SEPTUM 






HENRI LOUIS ROGER 

(1809-1891) 

CT^^ENRI ROGER was born at Pans cu Juno 15, 1809. rcllowmg tbe example of 
c7l/ two friends of the family, Drs. Guersant and Blache, he decided to become a 
physician. In 1833 he served an internship at the hospitals of Paris, and in 1847 
he became physician to the hospitals of Paris and that same year he qualified for 
membership in the racult6 de Mfidecine. He served as physician to the Hospital for 
Sick Children from 1853 to 1874. He also was associated for twenty-two years as 
physician to the Sfevres Street Hospital and from 1862 until 1874 he was in charge 
of the Clinic in Paris. 

Roger occupied a prominent position in the Association G^ntole des Mddecins de 
Prance. He was president of the Society Centrale in 1872. In 1876 he was elected 
president of the Association G^n<§rale des Mddecins de Prance and was constantly re- 
elected to this office until his death on November 15, 1891. 

In 1839, the Society de M^decine et de Chinirgie de Bordeaux offered a prize for 
the hest paper on the subject, “To determine what progress has been made in diag- 
nosis and treatment of dizeases, particularly those of the lungs, heart, and great ves- 
sels, by means of auscultation, either mediate or immediate, * ' Barth and Roger, who 
at that time were interns, submitted a paper for the award which had for its motto, 
“If medicine is the most beautiful of the sciences, then auscultation is the most 
beautiful discovery of modem times." Although this paper did not receive the prize, 
which was awarded to Peyraud of Lyon, it did receive an honorable mention. It was 
the basis of a more extensive work by Earth and Roger on auscultation first published 
in 1841. This publication, greeted with enthusiasm by the medical profession, went 
through several editions and was translated into a number of foreign languages in- 
cluding tbe Scandinavian. 

Roger's keen interest in auscultation combined with his skill as a pediatrician led 
him to discover an important anomaly of the septum, simple interventricular com- 
munication, later known as “Roger’s dizease." In 1861, in performing a necropsy 
on the body of a young boy about twelve years of age, he found a malformation of 
the heart which consisted of failure of occlusion of the interventricular septum in its 
upper portion, without concomitant stenosis of the pulmonary artery. Necropsy also 
showed that the communication between the two ventricles would occur without 
cyanosis. After having listened to the heart sounds of thousands of children, Roger, 
with the aid of this pathologic discovery, was able to demonstrate that this lesion 
was characterized by the presence of a thrill and systolic murmur situated at the 
middle of the heart. The condition was not accompanied by any functional symptoms, 
Cyanosis in particular and dyspnea being completely absent. Roger was also able to 
show that this congenital defect could exist without alteration of general health. 

In 1879, Roger, after demonstrating this lesion In several instances, presented his 
observations to the Academy of Medicine. It is our privilege to present to our read- 
ers, in translation, Roger’s observations entitled “Clinical Researches on the Con- 
genital Communication of the Two Sides of the Hearts, by Failure of Occlusion of 
the Interventricular Septum." 


I 1 


CLINICAL RESEARCHES ON THE CONGENITAL COM- 
MUNICATION OF THE TWO SIDES OF THE HEARTS, 

BY FAILURE OF OCCLUSION OF THE 
INTERVENTRICULAR SEPTUM^ 

By 

HENRI ROGER 

A mong the congenital defects of the heart compatible with life and 
perhaps a long one, one of the most frequent which I have encountered 
(relatively frequent, absolutely rare) is the communication between the 
two ventricles because of failure of occlusion of the interventricular septum 
in its upper portion. 

Of these eases (of which I have seen about a dozen) , some have cyanosis 
and some do not; and as there should be, in all cases, as a result of this 
communication, a mixture of the two bloods, I have concluded with Louis 
and Gintrac, who have best established this proposition, that the morbus 
ceruleus does not arise from the combination of arterial and venous blood, 
but that it is almost always attributable to a concomitant and likewise con- 
genital lesion, stenosis of the pulmonary artery, the effect of this stenosis 
being to impede and prevent the arrival of the blood in the lungs and conse- 
quently the decrease of oxygenation. 

Leaving aside the cases of cyanosis where the diagnosis should spring 
up before the eyes, so to speak, but which are nevertheless complex and 
where the anatomical conditions do not always reveal themselves to the 
listener through abnormal sounds, I am going to speak here only of simple 
cases, where there is a communication of the two ventricles without morbus 
ceruleus. 

This cardiac anomaly has no objective symptom which the eye can recog- 
nize; it is dependent almost entirely on auscultation. After having listened 
to thousands of children during forty years of special studies, and because 
of incessantly repeated stethoscopic examinations, I am able, with the con- 
trol of pathologic anatomy, to separate this anomaly of the heart from 
other malformations and diseases, to establish its distinct clinical existence, 
and to make of the murmur which characterizes it, a pathognomonic sign. 

It was many years ago in village practice that I first recognized the 
peculiar facts of auscultation; when I was called to consult about the 

•Boger, Henri : Recherches cUniques eur la communication con gen I tale des deux coeurs, 
par inoccluslon du septum Interventriculalre, Bulletin de I'Acad^mle de Mfedecine, 2me 
P4rlc. Tome VIII, 1879, pp. 1074-1094. Translated by J. P. Wozencraft, Rochester, 

Minn. 
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health of children, either for a recognized or suspected affection of the 
heart or for some other disease (not connected with the lieart), I found, 
among such children, almost all of them quite young, a murmur of re- 
markable intensity, but witli otlier cliaracteristics wliich I thought unusual; 
what surprised me was that the murmur was almost the only sign of cardi- 
opathy, and that it was accompanied by no other physical signs (save only 
the purring thrill) ^ nor by any functional troubles indicating any lesion of 
the orifices or even of any signs of alteration of blood (since chloranemia 
is not at all a disease of early infancy, and the abnormal sounds heard in 
the very young are almost always on an organic basis )» 

What surprised me greatly while I had an opportunity to attend these 
children, to see them again, and to listen again at intervals more or less 
vide, was to find the same murmur after months or years with the same 
characteristics, without any appreciable alteration, without new physical 
signs, without alteration of general health, and without cyanosis, 

I am going to cite three cases of these of which I have notes or precise 
memoranda. The first concerns a little boy of four months (Eugene L.) 
whom I saw several times and in whom I found at each examination the 
characteristic murmur unchanged, as was his general condition. I did 
not see him after tlie age of five years ; his father, a physician, had set up 
practice in the province. In the second case I continued to see the little 
patient (Henry de B.) from the age of six months to his eighth year, when 
he was removed to Havre by his father, a customs collector. Several exam- 
inations, repeated at intervals of several years, showed identical results, an 
abnormal sound with a thrill which persisted without change, unaccom- 
panied by any other sign of heart disease. 

I have had the opportunity of observing a third patient during a much 
longer period of time, together with Blache : he was a Grammont-Caderousse, 
elder brother of the young duke who died of consumption and who was 
well kno^vn during his life for his eccentricities and after his death by the 
lawsuit of a physician, equally well knovm, to whom he had left his fortune. 
In this case, as in the others, I found a cardiac murmur having the afore- 
mentioned characteristics, and I found this murmur at each examination, 
persistent and unchanging, without visible damage to the organism. After 
about fifteen years I lost sight of this young man (the diseases of his youth 
required a specialist other than a pediatrician), until I read in the paper.s 
that a large steamer which was taking him to America liad sunk in mid- 
ocean. Later I learned from the family that the elder brother had not 
taken any better care of himself than had the younger, and that, although 
he was not robust (t)ie mother had died of a tuberculous pleurisy), he had 
never appeared to suffer from organic heart disease. 

These extraordinary cases, presented to my observation at long inter- 
vals, are difficult to interpret: I asked myself if this permanent 7nunnur 
in the precordial region indicated an e^idocarditxs. But if the abnormal 
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sound resulted from an alteration of the valves and orifices, why should 
it not show modifications of intensity and quality acoorclinj? to the con- 
stant proj^ress of the aflcction, and further, why did not seiious functional 
disorders finally manifest themselves? 

On the other hand, the prolonged innocuousness of this supposed endo- 
carditis was astonishin" to me, and I asked myself rather if these little 
patients did not have a congenital anomaly of the circulation: if tlie mur- 
mur did not indicate a comviunication hctwf'ni ihc two heart a and if it was 
not produced by the passage of tlic column of blood across the orifice of 
the communication.^ But if this supposition was correct, how did it hap- 
pen that there was no cyanosis since it is generally admitted clinically that 
cyanosis is always the result of coinmxnikaiion hciween the hvo heart.s and 
a resnlt of the niixtiirc of the two bloods? 

It was in the amphitheatre of L’llopital des Enfants, about 1861, that I 
saw the light and that I discovered the reason for these obscurities and 
apparent contradictions; iii a young boy of 12 years, dead as the result 
of a comminuted fracture, I found at necropsy a vudformaiion of ihc heart, 
which consisted of failure of occlusion of the interventricular septxim in 
its upper portion, without concomitant stenosis of the pulmonary artci'v; 
in spite of the mixture of the two bloods which had resulted, neither the 
skin nor the tissues had been of blue color during life. Tt goes Avithout 
saying that this malformation had been completely unrecognized by an 
entirely pardonable omission on a surgical service, the failure to listen to 
the heart. 

Clinical circumstances had given me extraordinary fads, a chance oc- 
currence of pathologic anatomy had offered the explanation. This necropsy, 
Avhieh shoAved that commnnicaiion hefivccn the iivo hearts could occur with- 
out cyanosis, supplied the reasons for the facts that Avcrc little understand- 
able until then ; I did not doubt but what my former observations Averc of 
this same malformation Avhich Avas shown to me so fortunately on the 
cadaAxr, and forthwith, applying this gift of morbid anatomy, I concluded 
that the cardiac murmur^ with particular characters Avhich I had disepAxrod 
in my little patients, Avas a paihoqnomonic sign of the malformation. 

It is necessary to explain in the same fashion cases similar to mine Avhich 
clinicians have been able to find in children Avho Avere not cyanotic: they 
are mistaken as to the pathologic significance of the murmur heard, ^ at- 
tempting to connect them Avith an organic alteration of the orifices; it is 
not at all possible to throAv these aside at the first obserA^ation, and CA’en if 
they should be considered an anatomic anomaly, there is greater likelihood 
that it might be an acquired lesion, common and well knonm, rather than a 
congenital one, slightly known and wholly exceptional. 

Thus arc explained many other eases recalled further Avhen I haA^e been 
attend the patients during a long period of time and which have 

’See Footnote 1, p. B33. 

*,Sce Footnote 2, p. 634. 
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furnished me proof that Die failure of occlusion of tlie interventricular 
septum, ^vlleu it is simple and not complicated by an anomaly, such as 
stenosis of the pulmonary artery, eould exist and persist without com- 
promising life or health. 

Examples of the developmental anomaly, which I have been able to dem- 
onstrate as a clinical reality, are rare and arc not found except b}' accident. 
It is probable, however, that (as is the ease with newly described pathologic 
states) they will be found more numerous when, better Iniown, they arc 
studied with more care and observed more attentively. This was brought 
to my attention by the following: 

On the thirtieth of last July a young man of scvenlccn came to ask for 
a certificate of physical fitness for employment as a postman; he was of 
small stature but of roliust appearance and good iicalth ; he stated that he 
had never had a serious illness; he was not subject to bronchitis, palpita- 
tions nor breathlessness; he maintained that he eould run as well as his 
friends. Jfc did not hove cyanosis and his color was ruddy and animated. 

On applying the car to the precordial region I heard forthwith a harsh 
vumnur covering entirely the tic-tac of the heart, which eould not be heard 
at any point. This murmur had it.s maximum intensity between the nipple 
and the sternum, somewhat stronger near the sternum; and from this center 
it was transmitted in all directions equally, diminishing bj' degrees accord- 
ing to the distance; and there was coincidentally a great purring ihrilL 
Vertical dullness did not exceed the established limits by more than a 
centimeter (from the third rib to the fiftli interspace). The cardiac im- 
puLse was strong and most clearly visible at the center noted, near the costo- 
chondral junction and not at the apex. 

If we compare the symptoms of cardiopathy found in this young man 
with those which I have pointed out in the ])receding observations and 
the general picture which I now portray, docs not the diagnosis of failure 
of occlusion of the inter ventricular septum follow clearl^^ from the com- 
pari.son ? 

Ncvcrtlieless, lliis type of communication of the two hearts may not or- 
dinarily be recognised at fii-st; in the majority of cases the diagnosis is 
made by stages, and it may not be until after several observations that 
the observer, bearing in mind the true significance of the murmur, will be 
able to attribute it definitely to the malformation. 

Let us review and further stress the diagnostic data furnislied by 
auscultation y by the comparison of local and general symptomSy and also by 
accessory considerations. 

These latter are by no means the least important for diagnosis; let us 
suppose, for example, that a phy.sician has found a cardiac murmur in an 
infant at the breast, he will be in a great difficulty in determining its 
clinical significance. Should he call it an endocarditis, and consequently 
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an organic murmur? But endocarditis, primary or secondary (a large 
source of abnormal sounds), is not a disease of the tirst years, and I do not 
recall having seen it before the second year. I have published a ease of 
rheumatic endocarditis in a child of three years, and recently I have seen 
a report by Dr. Lecorche of endocarditis "'a frigore^’ in a little boy of 
thirty-three months. As for torticollis and scarlatinal rheumatism, with 
which very young subjects may be afflicted, they do not have the tendency 
to involve the heart. — Should he call it an inorganic murnnir? But anemta, 
which numerous causes (rachitis, tuberculosis, inanition) make quite com- 
mon at the beginning of life, is never manifested by a cardiac murmur. 

Thus, on the sole consideration of the age of the patient, the signiheance 
of the murmur is already presumptive, and one may announce a priori as 
a rule almost certain, that a murmur in a suclding infant will he most often 
the result of an ano7nalg of the central circnJaiio7i rather than of a disease. 

But it is auscultation which gives certainty to the facts which I have 
reported, and which I summarize from the text of my observations, the 
physical signs and above all stetlioscopic signs, upon which I base the diag- 
nosis of patent ventricular septum. 

I have said that the sound, or rather murmur, indicating this communica- 
tion of the two ventricles has particular characteristics. — ^It is generally 
remarkably intense; its maximum point is not at the apex (as in altera- 
tions of the auriculoventricular orifices), nor at the right base (as in 
stenosis of the aorta), nor at the left base (as in stenosis of the pulmonary 
arterj") *, this maximum is in the superior third of the precordial region, 
and it is median, as is the interventricular septum itself. — is single and 
greatly prolonged, beginning with systole and always covering the two 
normal sounds (a prolongation not usual vith the murmurs of endo- 
carditis) ; it replaces, or at least masks the natural tic-tac. — It is stationary, 
without transmission along the great vessels, whereas this transmission is 
often produced by pathologic murmurs arising from stenosis of the arterial 
orifices. — From the central point where it is at its greatest, it extends in 
every direction equally, and decreases in every direction, with the same 
regularity, according to the distance of the ear from its center. — The mur- 
mur is coincident with a strong impulse of the total mass of the heart, 
icithout any very appreciable impact at the apex, and with a purring thrill, 
of wide extent, which is in exact correlation with it. 

AVith these positive signs, the murmur should be distinguished from that 
which results from a lesion of the cardiac orifices. The other signs, which 
are iiegativc, should facilitate further the differential diagnosis: thus, in 
malformations of the heart, variations are not seen which diseases show, 
variations in cardiac dullness, more or less spread over the preeordium 
(with or without bulging), according to variations in the degree of energy 
of the beat and impact with which the region is displaced, variations in the 
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intensity of tactile vibrations which are equally changeable; these dif- 
ferences are in accord with the various organic lesions of the heart and 
pericardium. 

Indeed, a special symptomatology should correspond to these distinct 
anatomo-pathologic conditions: in developmental failure the lesion is 
single, identical with itself, changing slightl}’ in the course of years; and 
the physical signs of it are few, permanent and, so to speak, unchangeable 
(uith accompaniment of only slight difficulties of function which vary 
little). On the contrary, in heart disease^ the lesions are multiple, incon- 
stant, subject to change more or less rapid; these diseases (pericarditis, 
endocarditis and aneurysms) progress by periods; they have an acute 
stage, then a chronic one with or without exacerbations. Local and general 
symptoms of this complex and mobile picture show these successive phases 
and vary incessantly with the morbid process. 

It is kno^vn that heart diseases, notably endocarditis, are very often 
latent in the first stage; the difficulties of circulation and respiration are 
often so slight at the beginning that they escape maternal vigilance ; many 
children afflicted with chronic endocarditis with hypertrophy run, jump 
and play as if they were in perfect health, and without complaining after- 
ward of palpitation or breathlessness, wliich, however, are actually present. 
It is the same in nearly all cases of patency of the interventricular septum. 
Thus, usually the physician is not consulted until more or less later, and 
on the occasion of some accidental illness. If he does not examine all of 
the systems, whether they are troubled or not (the most attentive pedi- 
atrician has the greater chance of being tiie best), if, impressed by the idea 
of the rarity of cardiac pathology in the early years of life, he neglects 
auscultation of the precordial area, he will necessarily pass by the true 
diagnosis and he will be ignorant of the murmur Avhich would have re- 
vealed the cardiac lesion. If, on the contrary, he remembers to use his 
ear, he will immediately perceive the abnormal sound which %vill show at 
least that the diseased organ is the heart Possibly he wdll mistake the sig- 
nificance of this murmur and will believe that an endocarditis is present 
(this is the only error that should be possible) ; but such an error, until 
then inevitable, he will correct in good time by carefully comparing the 
characteristics which differentiate the murmur of patent interventricular 
septum and murmurs belonging to the orifices, characteristics %vhich I have 
recognized and of which I have shown tlie clinical value. 

The precision of diagnosis, of interventricular patency which I believe I 
have made hereafter easy, is concerned especially with prognosis, and it 
is interesting to know that an infant, especially if he is very young, has a 
congenital anomaly of the heart, through which life will not be directly 
endangered, and not an organic disease. Without any doubt, communica- 
tion of the two ventricles is a serious anomaly of circulation and of aera- 
tion; congenital and consequently irreparable, it has its o^vn seriousness. 

[ 029 ] 



Ncvcrllielcss, Ihis is loss ihnn lliat of phlcpnnsias of the peri- 

oardium and ondooardium, llui daina<?c is douldo, })y accidents per- 

haps quickly fatal in the acute sla^c, and by tlioso of the chronic period 
where proj?rcss is disastrous and the out conut always fatal, lilndocardilis, 
less .serious than pericarditis, is curable in theory and it sinnelinie.s licals, 
but in fact when the resolution of the infiainrnatory products delays more 
than one or two years, when secondary lesions of the orlfiecs arc advanced, 
hcalin^i is not to be hoi)cd for; one may ])Cf?uiIe ijimself in vain that with 
the chaufjcs brou^dil about in the organism by the climacteric period these 
orpfanic clianf^es will correct Ihemscives; time, far from diminishing the 
disease, makes it worse; and it is known that tlm nature of those organic 
affections is unceasing progression with lesions which were at first local be- 
coming generalized. It is a pathologic circle that widens more and more. 

In these diseases the peril is at least as great as in simple malformations 
and much more acute: I have seen a few infants recover from an acute 
endocarditis, but I have never seen any stricken with chronic endocarditis 
who reached mature years. The clianccs of survival arc actually greater 
in patients with an anomaly than in those with heart disease: with the 
latter, young patients cannot liope to live more than an average of ten 
years; with the former, the average is two or three times as long. 

Several subjects whom I have been able to observe, I have attended for 
periods of five, twelve and fifteen years; these children have grown like 
others, not one has died prematurely; and e.xcept for a tendency to pul- 
monary catarrh the general health has not been compromised in a single 
one by reason of the cardiac malformation. It is certain that they should 
have lived well beyond the time when I hast .saw them, becau.se at the time 
of the last visit they appeared stronger and in better health tlian at the 
first. — The young girl whose history was reported in our Trait c d^auscxilia- 
tion was sixteen years old and was in good health. — The boy whom I saw 
recently was seventeen and he appeared very capable of carrying out the 
laborious work of postman. 

Finally, now for some twenty years, I have occasionally visited as phy- 
sician a woman whose children I attended from early ages and who con- 
tracted scarlet fever from one of her eliildren: she had alway.s been in 
excellent health and had never complained of cardiac difficulties. On 
auscultation I was greatly surprised tolicar a murmur, with characteristics 
which struck me as very peculiar, which I tliought immediately was the 
result of a congenital anomaly, I asked her if physicians had ever found 
anything wrong with her heart, and she told me that Guersant the Elder 
(the famous pediatrician, who was my first master in infantile pathology) 
had recognized in her a few days after birth, a cardiac malformation- — 
This woman has now passed her fiftieth year; her health continues to be 
perfect and she is the mother of four children. I went to see her again 
after several months to pay my respects ou the marriage of her elder 
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daughter, and I asked permission to listen again (by virtue of her being 
such an unusual 'woman) and I found again in the precordial region the 
same murmur as previously, ivitli all of the ehai-acteristies of the munnnr 
of patent intcrvc 7 itricu 2 ar septum. 

It can be understood that there is no direct trcalinont for the cardiac 
malformation: the pathologic state of the licart existing before l)irt]i and 
consisting of an arrest of development is not susceptible to favorable 
changes, either by spontaneous evolution or by medical or surgical inter- 
vention; there is then, in these unavoidable conditions, nothing to attain, 
for the present or in the futnre, by medicine or reparative surgery. I 
say onlj’-, to lighten the severity of this conclusion, that the congenital 
lesion itself does not, like a disease, progress ; if one may not hope for the 
diminution of a disease, one does not at least have to fear an augmentation, 
and danger 'will not come unless morbid changes supervene and com])Iica- 
tions occur. 

The prevention of complications is by means of hygiene; it is this which 
will furnish the means of attenuating the effects of the anomaly in the 
circulation, and of prolonging life, not only to the average limit but even 
beyond. Children who have been found to have patent interventricular 
septum should be, as the saying goes mollycoddled ; it is necessary to pre- 
serve them with vigilant eare from co?d, which engenders catarrh and 
rheumatic affections, and to prevent diseases of tlic respiratory tract wliich 
are, with them, more serious, disoi'ders of the rospirator3" function aggra- 
vating the circulatory disoi'der and vice-versa. In the second period of 
childhood as well as in the first, it is equalhv necessary to observe precau- 
tions to prevent as far as possible any broncho-pulmonary accident. 

It is necessary" to follow tliis preventive vS3^stem for a long time and per- 
haps never to depart from it, because these patients, whether adole.scents or 
adults, cannot live as does eveiyonc else and do with impunit}'' what normal 
and health3^ people can do without damage. 

Everything which strains the heart, accelerates the beat, augments tlm 
activity and tends, after a time, to produce secondary hypertrophy, should 
be avoided. These recommendations are not addressed, it should be well 
understood, to the very 3mung. While the3" are in the cradle or the ma- 
ternal knees and arms, they are preserved b3' their scdentar3" life from 
circulatory difficulties and for this reason from hypertroph3^ and with 
them, in the earliest years, the cardiac anomaly is wholl}' latent (except 
to the ph3^sician). For older children it is necessary to interdict excessive 
pla 3 % violent exercises and above all, gymnastics (beloved b}’ mothers wlio 
wish to make little athletes of their children). The same interdictions 
hold for adolescents, and for those who have arrived at adult age one should 
give the advice (easy to give, difficult to follow and almost ahva3’s uii- 
heeded) to abstain from all excesses; one should endeavor to make them 
understand that their health is their reward, mid that prolongation of life 
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will recompense their moderation: this is the hygienic precept of the poet— 
-He who would ride far should spare his horse/' 

In a word, although prudence is necessary in each case, there is no ad* 
vantage in treating this malformation of the heart, with regard to hygiene, 
as if it were a disease, properly speaking. 

Formerly, consultations for organic affections of the heart ended with 
this last prescription: ‘‘Avoid emotions of mental distress." — This tradi- 
tional formula, even more used today, has always seemed to me naive as 
well as banal : strokes of bad fortune, painful emotions, deep chagrin, come 
to everyone without being sought; the more excitable the nervous system, 
the more it is disturbed. \Vhether he is sick or well, man is not the master 
of his emotions because he does not command the pleasant or unpleasant 
events of which he receives the impression : lie is not able to avoid one or 
another at his \nll, and least of all, by means of a medical prescription. 

The service which an accurate diagnosis of patent interventricular sep- 
tum renders the patient affected is none the less real because it is indirect. 
As much as it is necessary that the practitioner should guide heart disease 
in infants and adults with energetic and persevering treatments, it is 
equally useless and even harmful to give such medication for cardiac mal- 
formations; as much as action is necessary in the first case, by so much is 
inaction better in the second. 

Actually, all of the resources of therapeutics (and they are unfortunately 
quite few and altogether impotent) should be used to combat cardiac 
phlcgmasias at their beginnings (local bleeding, resolving and soothing ap- 
plications, revulsives, vesicants, etc.) ; to moderate them and to obtain a 
cure, which is, however, unusual. And later, in spite of the development 
of organic lesions, in spite of the difficulty, not to say the impossibility, 
of resolving or impeding secondary degeneration, it is necessary, by 
rational medication incessantly continued and varied, and othenvise, to 
meet therapeutic indications shown by the local lesion, by the general 
difficulties which arise from it and by the complications which take place 
on every side. But what is the opportunity, what is the utility of a similar 
treatment given for a malformation which is known to be irreparable? 

With digitalisj for example, what good can be expected from this me- 
dicament so valuable in the course of cardiac affections and so necessary 
in exacerbations, of this indispensable medicament which practitioners 
(even those who deny its good effects on theoretical grounds) will not be 
without? Limited in its salutarj' action, it is only positively useful in 
certain phases of disease; it is incapable of changing a permanent anatomo- 
patliologic state like malformation; with this stale that continues indefi- 
nitely, one should liavc a remedy the effectiveness of which sliould be 
equally inexhaustible: but it is known that digitalis, effective as it is when 
given temporarily, hccomes harmful when its use is prolonged, the ther- 
apcutic effects of the herb being replaced by the toxic ones. 
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What should wo say of tlic application of cautery to the precordial re- 
gion? Formerly it was the classical treatment for cardiac affections; many 
years ago, during my internship in the Hotel-Bicu, I recall that the 
famous I 16 camicr (an intrepid and inventive tlierapeutist, who was never 
disarmed or discouraged by the most desperate case) I) ad the custom of 
prescribing in such a case, four cauterizations of the precordial region, in 
order, he said, to circumvent the disease on all sides. Did the disease thus 
attacked yield? The majority of physicians of that time clierishcd the 
illusion, and their convictions were little disturbed by contradictions of the 
autopsy. 

When patent interventricular septum is recognized such eixcrgctic medi- 
cation is not appropriate ; it is absolutely proscribed by virtue of the diag- 
nosis. It is irrational to use cautery, vesicants or any other cardiac remedy 
to treat an incurable congenital defect. With these irrevocable conditions, 
what should tlie physician do? He should attempt to retard, by means of 
the resources of hygiene, the unfortunate effects of nature’s error and to 
attenuate the subsequent influence of the local lesion on the general health; 
his power docs not extend very far and the hope of cure is impossible; he 
should not torment and fatigue the organism by disquieting medication, 
inefficacious as well as irrational and finally liarmful. It is said with reason 
that the progress of diagnosis contributes to that of treatment; here, against 
an insurmountable obstacle, progress is at a standstill; the obligation of the 
therapeutist is to forbear and to efface himself before the hygienist. An 
exaggerated medication surely has more dangers than pure expectation: 
pmno noccrc, is the adage of ancient medicine and it 'will be the last 
conclusion of this work. 

Footnotes 

(1) By stating several facts kno^^Ti to science, I have completed, a posteriori^ my 
response to appropriate observations presented to me after reading this paper. 

In. patency of the interventricular septum, I do not see any other caxLsc for the ■mur- 
mur than the jioxo of hlood from left to right across the communication. The mixture 
of arterial and venous blood which must taho place is scarcely contestable, when we 
recall the differences of pressure which exist, according to the experiments of Morey, 
between the two ventricles, the force of contraction of the left is equal to 128 milli- 
meters of mercury, that of the right, only 25. In the cases in which stenosis of the pul* 
jnonarj' artery is present, the right ventricle becomes hj’pcrtrophied and the left at- 
rophied, and it is possible tlmt with the relationships being reversed, blood should cross 
the abnormal opening in the septum with the murmur from right to left. But with 
these complex conditions it is difBcult to know what the acoustic phenomena should be 
and what their mechanism is without considering that stenosis of the pulmonary arterj’^ 
gives rise to a murmur which adds peculiarly to the difficulties of a precise and com- 
plete diagnosis. 

Am I deceived of the significance of the murmur and of its clinical value f Could 
it be the sign of persistence of the foramen ovate or of the ductus arteriosus and not of 
interventricular patency! This opinion docs not appear at all tenable to me, the con- 
traction of the auricles being impotent to force the blood from one auricular cavity to 
the other with enough force to produce a murmur. Moreover, the isolated existence of 
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one or the other of these congenital abnonnalilics is quite rare, and they arc generally 
surpassed by much more serious congenital lesions with more accentuated signs, thus 
stenosis of the pulmonary artery, with the cyanosis which it produces, is, so to speak, 
the forced accompaniment of patent foramen ovale, since this patency is almost al- 
ways the effect of the arterial obstruction. In aiiout thirty of the eases of patent 
foramen ovale cited by Peacock in his scholarly work {On Mal/ormntions of the Human 
Heart ) there were not more than four or five in which this malformation appeared to 
be simple; I say appeared, because in the majority there was cyanosis, which means the 
likelihood of some other concomitant cardiac lesion. 

Of all of these cases, only one (ob'^erved by the physician of St. Thomases Hospital) 
is of some value from the point of view of auscultation: in a young girl who died of 
consumption after having showed also symptoms of lieart disca*=e, there were found at 
necropsy, in addition to tuberculous changes, a mitral stenosis with slight hypertrophy 
of the right ventricle, and a persistence of the forameii ovale, the opening about the size 
of a shilling. During life slie had had neither maladie hlcue nor any murmur any- 
where in the precordial region. 

Dr. Ernest Labbee presented to the Anatomical Society in 18G5 a lieart in which 
persistence of the foramen oiale hud been shown; the patient afilieted with this slight 
malformation was an old man who had never had any cardiac difficulties and in W'hom 
auscultation, frequently done, did not reveal any 7nurmur or any other alteration of the 
normal heart sounds. 

Dr. Durozicz, an exact and conscientious observer who has consecrated long years to 
the special study of vascular sounds and cardiac murmurs, was asked if persistence of 
the foramen ovale could gii'e rise to abnormal sounds; he said tliat he had never found 
an example and that the rare observations W'hich had been cited did not appear 
demonstrative to lum. 

As for me, I have found only one example, in the amphitheatre of PHopital dcs 
Enfants, of perstsfence of the foramen oun?e in the absence of any other cardiac lesion; 
during life this anomaly had not given rise to any evidence of circulatory functional 
difficulty nor to any auscultatory sign. 

I oppose the same considerations and the same facts to the theory 'whicli seeks to 
assign the above described Tnarmwr to an origin in the ductus arteriosus and to the pas- 
sage of blood through this patent duct for a physical cause. Here, further, positii’C 
observations are absolutely wanting, and no mention is made of a murmur indicating 
this malformation in any of the numerous cases reported by the writers (vid. Peacock, 
loc. ctf., and the admirable Trailc cUnique of Bouillaud). 

There are, on the contrary, two negative observations reported to the Biological So- 
ciety by Luys and by Duroziez. The first concerns a woman, fiftj’-cight years of age, 
in whom was found at autopsy a direct communication betiveen the aorta and the pul- 
monary artery by means of a persistent ductus arteriosus wdiich w'ould admit the tip of 
the ring finger; hjqiertrophy of the right ventricle was also present. Ko abnormal 
sound had been heard in the region of the hearts Tlie second case, a man forty years 
of age, was found to have an hypertrophy of the right ventricle with dilatation of the 
pulmonary artery and relative atrophy of the left ventricle: ihe ductus arteriosus was 
persistent* Auscultation, practiced frequently, did not reveal any cardiac murmur* 

Without denying the possibility of the existence of a cardiac murmur in a case of 
patency of the foramen ovale or tlie ductus arteriosus, I consequently affirm the diag- 
nostic value of the murmur which is almost always the sign of patency of the inter- 
ventricular septum. 

(2) In the eighth edition (1874) of Traite d ^auscultation, there 5s recorded in a note 
(p. 476) an observation collected by my collaborator and perpetual friend, M. Barth, 
where he caught a glimpse of what I see clearly today; ^*In a young girl of sixteen 
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years, there ^Yas found over the heart uxi intense sonorous murmur with markedly pro- 
nounced purrifip IhriU; the murmur Imd its maximum at t)ie level of the hifurcaiion of 
the pulmonary artery and nas diminished according to the distance from this point. 
What miglit be the cause? Could it bo the persistence of the ductus arteriosus or 
rather a communication of the two hearts because of patency of the interventricular 
septum? The lesion appeared to us to bo congenital. The girl was in good health other- 
wise and could sing without difficulty: wc did not note cyanosis^** 

Conchisiotis 

1. A developmental defect of the heart oeexers from which cyanosis does 
not ensue in spite of the fact that a communication exists between the 
cavities of the two ventricles and in spite of the fact that admixture of 
venous blood and arterial blood occurs. This congenital defect, which is 
even compatible with a long life, is a simple one, without the association 
of congenital pulmonary stenosis. It comprises a defect in the inter- 
ventricular septum. 

2. It is necessary to differentiate this anomaly of the heart, which I 
have recently been the first to study clinically, not only from other mal- 
formations, but particularly from acquired disease of the heart. Its 
presence is revealed only by auscultation, through a physical sign with 
definite characteristics: this consists of a long loud nnmnnr (resulting 
from the passage of blood through the opening in the interventricular 
septum and directly into the pulmonary artery or the aorta, the location 
of which is frequently abnormal in these cases). This murmur is unac- 
companied by other murmurs, begins with systole and is so prolonged that 
it entirely occupies the period of the natural tic-tac of the normal heart 
sounds. Its point of maximal intensity is not at the apex (as in the case 
of lesions of the auriculoventricular orifices), nor at the base on the right 
side (as in stenosis of the aortic orifice), but over the upper third of the 
precordial area. It is mainly medial in location like the septum itself, 
and from this focal point diminishes uniformly in intensity as the stetho- 
scope is moved over the chest. The murmur is not propagated into the ves- 
sels. It coincides with no other sign of organic disease with the exception 
of the harsh thrill which accompanies it. This murmur is the pathogno- 
monic sign of a defect in the interventriciilar septum. 

3. The differential diagnosis of this malformation (up to the present time 
cither unrecognized or confused with other congenital or acquired lesions) 
will from now on be rendered simple by careful comparison of the physical 
signs. These signs vary in number, location, and character in heart disease 
when structural alterations are multiple, progressive, and changing, while 
the murmur under discussion, like the permanently fixed lesion responsible 
for its occurrence, remains unaltered for an indefinite period of time. The 
same statement holds true when comparing this murmur with the signs 
of functional disturbances; such signs vary with the changing episodes of 
heart v/eakness, and are entirely different in their acute or chronic charac- 
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teristics from tlie unaltered sij^ris of a defective interventricular septum 
which change inappreciably over liic years and increase only very gradu- 
ally and almost without detection. 

4. The consideration of the age of the patient is a noteworthy point in 
the diagnosis; endocarditis, for example, is rarely seen in infancy, before 
the age of two years, and furthermore, the anemia of very young children 
is very seldom associated with a heart murmur. Thus, a murmur in a nurS‘ 
ing infant is almost always a dcriiiile indication of an anomaly of the heart 
or great vessels. 

5. The 'prognosis is generally less significant in tlic abnormality described 
than in other structural diseases of the heart, in which the danger for 
children is greater and occurs sooner, permitting hope for not much more 
than another decade of life. In spite of the existence of an uncomplicated 
defect of the interventricular septum, patients may attain or even surpass 
the average span of human life. 

6. A definite diagnosis usually demands an active sustained program of 
treatment in heart disease. But, if a congenital anomaly of the heart ex- 
ists, vigorous treatment is of no avail and may even be harmful. To show, 
thanks to the accuracy of diagnosis, when to act in one and when to with- 
hold treatment in another, is to be of service not only to physicians but 
also to patients. 
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COMMUNICATION CONCERNING CONGENITAL 
PATENCY OF THE INTERVENTRICULAR 
SEPTUM* 

By 

HENRI ROGER 

In the paper which T read to the Academy last October 21, I sought to 
establish tlie distinct clinical existence of a cardiac anomalj’’ not recog- 
nized np to the present, and confused, sometimes, with other congenital 
anomalies, sometimes with heart disease properly speaking, namely, con- 
genital communication of the two hearts h\j patency of the interventricular 
septum: I presented a differential diagnosis which arises almost exclusively 
from auscultation and I stated that a special cardiac mxirnmr was the 
pathognomonic sign of this malformation. 

Two objections have been made: the first upon the anatomical site of 
the murmur which I attributed to the passage of blood across the perfora- 
tion of the septum in its superior portion, that it might also as well (they 
tell me) be produced by the passage of blood across the foramen ovale or 
ductus arteriosus. For the other, it has been objected that my clinical 
description was not based upon a sufficient number of necropsies. 

For completing my answer to these objections, I request permission of 
the Academy to read, in summary, an autopsy report 'which Dr. Gaston 
Decaisne published in Progres Medical^ under the title, ‘‘Congenital com- 
munication of the ventricles of the heart/' presented to the Anatomic So- 
ciety in July 18TT. 

“In a little girl of 26 montlis (D — ) who entered the Hopital des En- 
fants on the service of M. Bouchut, who did not appear to have any heart 
disease and who was not at all cya7iotic, auscultation revealed an intense 
systolic 77 nirmur occupying the entire precordial region, it was heard on 
the right side of the chest and even in the posterior thoracic region. The 
maximum of this murmur was over the base and middle portion of the 
heart. There was considerable bulging with a purring thrill. The pulse 
was 102 per minute, moreover it was regular, not intermittent- Cardiac 
dulness was not appreciably enlarged. 

“In the absence of general symptoms the diagnosis of acute cardiac af- 
fection could be discarded and the existence of a congenital lesion was ad- 
mitted. But where was the lesion? The obse?toe of cyanosis excluded 

•Bulletin de I’Acad^mle de MWeclne, 2me s6rle. Tome VIII, 1879, Dp. 1189-1191. 
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stenosis of the pulmonary artery. There was nothing to choose from except 
coarctation of the aorta and patent foramen ovale. Finally the last diag- 
nosis was accepted, with reservations however. 

'^The child died about six weeks later, after some pulmonary mishap. 

^^Axiiopsy . — ^The heart is not hypertrophied. The aorta and pulmonary 
artery, by no means narrowed, are perhaps slightly dilated, but their 
valves are normal. The mitral and tricuspid valves are likewise. The 
ventricular walls show no alteration but in the upper portion of the inter- 
ventricular septum, beneatli the mitral valve, is found an orifice which 
establishes a commxinication between the two ventricles. On the side of 
the left ventricle the opening is sinuous; on the side of the right ventricle 
it is on the contrary curved and prominent. The endocardium at this level 
is whitish, thickened and opaque. The foramen ovale is obliterated.” 

In this important observation which is interesting and rare and which 
does not lack the control of pathologic anatomy, was found the congenital 
lesion of the interventricular septum which I have separated from other 
malformations, the particular murmur which characterises it, and the co- 
incidence of positive and negative signs of which I have shoum the clinical 
picture. This observation gives me proof on all points ; I wush to thank my 
young and distinguished colleague who was so kind as to send it to me. 
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INTRODUCTION OF NITROGLYCERIN IN THE 
TREATMENT OF ANGINA PECTORIS 
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WILLIAM MURRELL 

(1853.1912) 

MUKRELL "was bom in London on November 2G, 1853, tbo fion of 
(J2/ William Kenrick Murrell, a la^Tyer. He received bis primary education at 
Murray's School in Wimbledon and his academic training at University College, 
London, vrbere he v?as aT7aTdcd the William SUarpoy Physiological Scholarship and 
where ho became a demonstrator in physiology. In 1874 he qualified for the licentiate 
of the Society of Apothecaries, and In 1875 ho qualified for membership in the Royal 
College of Surgeons, England, and obtained the Ucentiato of tbo Royal College of 
Physicians of London. In 1877 ho passed the qualifications for memhorship In the 
Royal College of Physicians. That year, also, he was appointed medical registrar to 
the Westminster Hospital, having served previously as a teacher of histology. Ho 
studied medicine at the University of Brussels and in 1879 received from that in- 
stitution the degree of Doctor of Medicine. He was elected a fellow of the Royal 
College of Physicians In 1883. 

Murrell devoted much of his lifetime to the study of pharmacology and therapeutics. 
Early in his career ho came under the Influence of the British physiologist, Sydney 
Ringer (1835-lBlO), who at that time was making extensive experimental researches 
on the action of various drugs on living protoplasm. At this period the loading 
phsrslcLons who served on the staffs of hospitals did not hothor with the details of the 
prescribing of drugs, but left the task to house physicians. They also showed no 
concern about cither the physiologic or the phannaccutic action of drugs. Hence, 
they did not bother to encourage elementary Instruction in these subjects or to avail 
themselves of chances to accomplish the fundamental research which was hadly 
needed. 

Murrell often expressed disappointment about such a state of affairs, and even 
though his colleagues discouraged him, ho continued his pharmacologic studies. 

In 1879 appeared his first Independent publication, ^'Nitroglycerine as a Remedy 
for Angina Pectoris.* ’ This important and original observation wo are including in 
our classics. When this paper was published, Murrell was lecturer on practical physi- 
ology at the Westminster Hospital and was assistant physician to the Royal Hospital 
for Diseases of the Chest. In 1883, he was appointed assistant physician, and fifteen 
years later became physician, to Westminster Hospital. 

MutTcU's best known work Is his "Manual of Pharmacology and Therapeutics," 
first imbllsbed In 1896. His interest In toxicology w.is paramount at n time when the 
medical profession showed little interest In the subject. Nevertheless, hla hook, 
"What to do In the Case of Poisoning,'* went through eleven editions before his 
death. 

Murrell was also Instrumental in exposing the scandalous massage ostabllshmcnts 
which at one time flourished In the West End of lK)ndon. He tried, without too much 
^ccess, to place massage on a scientific basis and In 1886 published his work, 
"Massoihcrapcutlcs, or Ma.ssage as a Mode of Treatment." However, It was many 
years before the profession reaUted the importance of his early efforts in this field. 
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In later years, Murrell took an active interest In bacteriothcrapcutics. 

At the time of his death, he was a member of the Faculty of hXedlcine of the 
University of Iicndon. In 1881 ho was elected a laureate of the Academy of Medicine 
of Paris. In 1887 ho served as one of the vice-presidents of the International Medical 
Congress, which was held that year in Washington, D, C. For some years, ho served 
on the medical staff at the Paddington Green Children's Hospital, where he later 
hccamc senior physician. 

For several months previous to his death, Murrell had suffered from heart dis- 
ease. In the spring of 1912, dropsy supervened and he was obliged to go away for a 
rest As soon as he felt better he returned to his medical practice. Soon he had a 
second breakdown. Ke suffered from extreme hypertrophy and dilatation of the heart 
with complications, which resulted in his death on June 28, 1912, at the age of fifty- 
eight 
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NITRO-GLYCERINE AS A REMEDY FOR 
ANGINA PECTORIS=’= 

By 

WILLIAM MURRELL, M.R.C.P. 

Lecturer on Practical Physiology at Westminster Ilospital, and Assistant-Physician to 
the Poyal Hospital for Diseases of the Chest 

S OME TWENTY years ago a controversy took place in the ])agevS of 
the Medical Timen and Gazette, on the properties; physiological aiul 
therapeutical, of the substance known to chemists as nitro-glycerinc. 
The discussion was opened by Mr. A. G, Field, then of Brighton, who 
described in detail the symptoms he had experienced from taking two 
drops of one per cent solution of nitro-glycerine in alcohol. About tlirce 
minutes after the dose had been placed on his tongue, he noticed a sensa- 
tion of fulness in both sides of the neck, succeeded by nausea. For a 
moment or two there was a little mental confusion, accompanied by a 
loud rushing noise in the ears, like steam passing out of a tea-kettle, 
lie experienced a feeling of constriction around the lower part of the 
neck; his forehead was wet with perspiration, and he yawned frequently. 
These sensations were succeeded by a slight headache and a dull heavy 
pain in the stomach, with a decided feeling of sickness, though without 
any apprehension that it would amount to vomiting. He felt languid and 
disinclined for exertion, either mental or physical. This condition lasted 
for half an hour, with the exception of the headache, which continued 
till the next morning. These symptoms Mr. Field described as resulting 
from a single dose of one-fiftieth of a grain. Thinking that possibly he 
might be unusually susceptible to the action of the drug, he induced a 
friend to take a dose. The gentleman experienced such decided effects 
from merely touching his tongue with the cork of the bottle containing 
the nitro-glycerine solution that he refused to have anything more to 
do with it. A lady suffering from toothache, on whose tongue Mr. Field 
placed about half a drop of the same solution, experienced a pulsation in 
the neck, fulness in the head, throbbing in the temples, and slight nausea. 
The toothache subsided and she became partly insensible, disliking much 
to be aroused. When fully sensible she had a headache, but tiic tooth- 
ache was gone. Another of Mr. Field’s patients, a stout, healthy young 
woman, accidentally swallowed a small piece of lint dipped in the niti’o- 
glyceri ne, whilst being applied to a decayed tootli. In al)out five minutes, 

•Lancet l: 80-81; 113-315; 151-152; 225-227. 1879. 

[042] 



after feeliu" piddy and sick, with headache, she became insensilde. Her 
countenance, naturally florid, was \inaltered, breathing tranquil, pulse 
full, and rather quickened. She recovered in about three minutes, after 
the administration of a stimulant. F>omo headache wa.s complained of, 
but the toothache was gone. Mt. Field, in conclusion, offered some sug- 
gestions as to the t h crap ciiti cal usc.s of the drug, and stated that he had 
not met with a single well-defined case of neuralgia or spasmodic disease 
in which it had failed to afford some relief. 

This paper was followed by a letter from Dr. Thorowgood, in the main 
confirmatory of I^Ir. FiekFs observations. He, after taking a small dose, 
experienced tensive headache over the eyes and nose, extending also 
behind the ears, and soon followed by a tight, choking feeling about the 
throat, like strangulation. Neither loss of consciousness nor nausea was 
experienced, and a walk by the sea soon did away with the unpleasant 
feeling.” 

These statements did not long remain unchallenged, their accuracy 
being called in question by Dr. George Tlarle^", of University College, and 
Dr. Fuller, of St. George '.s. Dr. Harley, having obtained some nitro- 
glycerine of the same strength as Mr. Field’s, commenced his observations 
by touching his tongue with the cork of the bottle containing the solu- 
tion. He experienced ”a kind of sweet and burning sensation, and soon 
after a sense of fulness in the head, and slight tightness about the throat, 
without, however, any nausea or faintness.” After waiting a minute or 
two these effects went off, and Dr. Harley was inclined to think ”they 
were partially due to imagination.” Determined, however, as he says, 
to give the drug a fair chance, he .wallowed five drops more, and as this 
did not cause any increased uneasiness, he took, in the course of a few 
minutes, another ten drops of the solution. Being at the time alone he 
became alarmed lest he should have taken an over-dose, and very soon 
his pulse rose to above 100 in a minute. The fulness in the head and 
constriction in the throat were, he thought, more marked than after the 
smaller dose. In a minute or two the pulse fell to 90, hut the fulness in 
the head lasted some time, and was followed by a slight headache. To 
two medical friends Dr. Harley administered respectively t%venty-eight 
and thirty-eight drop.s in divided doses without the production of any 
symptoms. Some pure nitro-glycerine was then obtained, and of this 
Dr. Harley took, in the course of a few minutes, a drop, equivalent to a 
hundred drops of the solution previously employed. The only .symptoms 
produced were a quickened pulse, fulness in the head, and some tightness 
in the throat; but as these passed off in a few minutes, Dr. Harley con- 
sidered that they were probably the effects of ”fear and imagination.” 
On a subsequent occasion he took, in the course of three-quarters of an 
hour, a quantity of the nitro-glycerine solution equivalent to 199^4 drops 
of the solution used by Mr. Field, with the production of no more dis- 
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agreeable symptoms tlian those ho had experienced in his former trials. 
The quickening of the lic<art’s action lie ascribed to fear, but tlic liead 
and neck sensations were, he considered, ^Hoo constant to be attributed 
to the same cause/* although lie tliought they were exaggerated by the 
imagination. Dr. Harley, in conclusion, states that he experimented on 
ten different gentlemen with nitro-glycerine solution, obtained from four 
different sources, without witnessing any dangerous effects when admin- 
istered in the above doses; but he adds that, if taken pure, great caution 
should be used. 


In a second communication to the same joxirnal Mr. l^ield reasserted 
the correctness of his oliservations, and maintained tliat a reasonable ex- 
planation of the very different results obtained by different observers 
might be found in the great variation in strength to which the drug is 
liable. He considered, too, that the conditions under which the drug was 
taken had much to do with its action. AVhen tlic system is worn out by 
fatigue, he says, it is more likely to net powerfully than when taken under 
less unfavourable conditions. On the occasion of taking the dose which 
produced in him such startling effects, his nervous energy had been im- 
paired by an unusually hard day*s work. He found tlmt under more 
favourable conditions he could take the same dose with production of 
nothing worse than headache. Having in his experiments on himself 
experienced the greatest variation in the strength of different specimens 
of nitro-glycerine, he was disposed to think, on reading the account given 
by Dr. Fuller and Dr. Harley, that they had used a less powerful agent. 
He accordingly called on Dr. Fuller, and induced him to take a dose of 
the solution he had used, but, to his surprise, he experienced little beyond 
headache. On the same day Mr. Field administered to a hospital patient 
suffering from hemicrania two drops of the solution. In about a minute 
he became pallid, felt sick and giddy, his forehead was covered with 
perspiration, and he sank on the bed by which he was standing almost 
unconscious, his pulse failing so as scarcely to be felt. After the ad- 
ministration of a little ammonia the circulation became more vigorous, 
and in twenty minutes there was a marked diminution of the pain, and 
he experienced a great desire to sleep, a luxury of which his sufferings 
had almost deprived him on previous nights, Mr. Field administered 
small doses of the drug to several other people, all of whom were dis- 
tinctly affected by it. 


Being greatly interested in this curious controversy, and being quite 
at a loss to reconcile the conflicting statements of the different observers, 
or aiTive at any conclusion respecting the properties of the drug, I de- 
termined to try its action on myself. Accordingly I obtained some one 
per cent solution. One afternoon, whilst seeing out-patients, I remem- 
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bercd that I had the bottle in my pocket. Wishing to taste it, I applied 
the moistened cork to my tongue, and a moment after, a pfitient coming 
in, I had forgotten all about it. Not for long, however, for I had not 
asked my patient half a dozen questions before I experienced a violent 
pulsation in my head, and Mr. Field observations rose considerably in 
my estimation. The pulsation rapidly increased, and soon became so se- 
vere that each beat of the heart seemed to shake my whole body. I re- 
gretted that I had not taken a more opportune moment of trying my ex- 
periments, and was afivaid the patient would notice my distress, and think 
that I was either ill or intoxicated. I was quite unable to continue any 
questions, and it was as much as I could do to tell him to go behind the 
screen and undress so that his chest might be examined. Being tempo- 
rarily free from observation, I took my pulse and found that it was much 
fuller than natural and considerably over 100. The pulsation was tre- 
mendous and I could feel the beating to the very tips of my fingers. The 
pen I was holding was violently jerked with every beat of the heart. 
There was a most distressing sensation of fulness all over the body and I 
felt as if I had been running violently. I remained quite quiet for four or 
five minutes and the most distressing sjTnptoms gradually subsided. I then 
rose to examine the patient, but the exertion of walking across the room 
intensified the pulsation. I hardly felt steady enough to perform percus- 
sion and determined to confine my attention to auscultation. The act of 
bending down to listen caused such an intense beating in my head that 
it was almost unbearable and each beat of the heart seemed to me to 
shake not only my head, but the patient’s body too. On resuming my 
seat I felt better and was soon able to go on with my work, though a 
splitting headache remained for the whole afternoon. Were my symptoms 
due to nervousness or anxiety? Certainly not. I will not say that I dis- 
credited Mr. Field’s observations, but after Dr. Harley’s positive asser- 
tions I certainly did not expect to obtain any very definite results from 
so small a dose. Moreovei\ at the moment of the onset of the symptoms 
I was engaged in the consideration of another subject and had forgotten 
all about the nitro-glycerine. I did nothing to intensify the symptoms, 
but, on the contrary, should have been only too glad to have got rid of 
them. The headache, I can most positively affirm, was anything but 
fancy. Since then I have taken the drug some thirty or forty times, but 
I never care to do so unless I am quite sure that I can sit down and re- 
main quiet for a time, if necessary. It uniformly produces in me the same 
symptoms, but they are comparatively slight if I refrain from moving 
about or exertion of any kind. The acceleration of the pulse is very con- 
stant, although sometimes it amounts to not more than ten beats in the 
minute. The temperature remains unaffected. The pulsation is often so 
severe as to be acutely painful. It jerks the whole body so that a book 
held in the hand is seen to move quite distinctly at each beat of the heart. 
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The amount of pulsation may be roughly measured by holding a looking- 
glass in the hand and throwing the reflection into a dark corner of the 
room. Before taking the drug the bright spot may be kci)t steady, but as 
soon as the pulsation begins it is jerked violently from side to side. I 
have taken all doses from one minim to ten, sometimes simply dropped 
on the tongue, at others swallowed on sugar or in water. I have not 
ventured to take more than fifteen minims in a quarter of an hour. Once 
or twice a ten minim dose has produced less pulsation than I have ex- 
perienced at other times in a single drop; but then with the larger quan- 
tity one is careful to avoid even the slightest movement. After a five 
minim dose I usually experience a certain amount of drowsiness — a lazy 
contented feeling, with a strong disinclination to do anything. 

Thinking there might be individual dilTerences of susceptibility to the 
action of nitro-glycerine, I have laid my friends and others under con- 
tribution and have induced as many as possible to give it a trial. I have 
notes of thirty-five people to whom I have administered it, twelve males 
and twenty-three females; their ages varying from twelve to fifty-eight. 
I find they suffered from much the same symptoms as I did, although it 
affects some people much more than others. Of the numbers above 
quoted, only nine took minim doses without experiencing decided symp- 
toms. Women and those below par are much more susceptible to its 
action than are the strong and robust. A delicate young lady, to whom, 
adopting Mr. Field suggestion, I administered it in drop doses for the 
relief of neuralgia, experienced very decided effects from it, each dose 
producing a violent headache lasting from half an hour to three hours. 
A married woman, aged thirty-five, took one minim with very little in- 
convenience, but was powerfully affected by two. She was obliged to 
sit down after each dose and was positively afraid to move. It made her 
hot and caused such a beating in her head that she had to support it 
with her hands. She experienced a heavy weight on the top of the head 
and also a sharp darting pain across the forehead, which for a moment 
or two was very painful to bear. A friend, who for some days took four 
drops every three or four hours, informs me that at times it affected his 
head ‘'most strangely.*' The pulsation was very distressing and often 
lasted an hour or more, being intensified by moving. It has relieved him 
of an old-standing facial neuralgia, and he is enthusiastic in its praise. A 
young woman, aged twenty-nine, complained that after every dose of 
the medicine — one minim — “it seemed as if the top of her head were 
being lifted off," and this continued sometimes for five minutes and some- 
times longer. The medicine made her bewildered, and she felt sick. A 
patient with a faint apex systolic murmur was ordered one minim in half 
an ounce of water four times a day. He took two doses, but it caused 
such a beating, thumping, hot pain" in his head that he was unable to 
continue it. A young man who was given nitro-glycerine in mistake for 
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phosphorus said it made his temples throb, and he could see his pulse beat 
so distinctly that he was frightened. It caused a burning and flushing in 
his face, and ^'took every bit of strength away.** This would last for 
twenty minutes or half an hour after each dose. There was no head- 
ache. That alarming symptoms may be produced by large doses, is shown 
by the following case. A woman, aged fifty-one, was ordered drop doses 
of the one per cent solution every four hours. This was taken well, and 
at the expiration of a week, the dose was doubled. No complaint being 
made, it was then increased to four minims, and after a time to six. The 
patient said ^‘the medicine agreed with her,’* and even leading questions 
failed to elicit any complaint of headache or the like. After the medicine 
had been taken continuously for five weeks the dose was increased to ten 
minims. The patient then stated that the medicine no longer agreed with 
her; it made her sick after every dose and took her appetite away. She 
always vomited about five minutes after taking the medicine, the vomit- 
ing being immediately followed by headache. The medicine made her 
‘*go off in a faint** after each dose. She had three ^'fainting fits** in one 
(lay and could not venture to take another dose. She became quite in- 
sensible and once remained so for ten minutes. Each fainting fit was 
followed by cold shivers,** which ‘‘shook her violently all over.** Her 
husband and friends were greatly alarmed, but she thought on the whole 
it had done her good. She had never noticed that the medicine produced 
drowsiness. In another case a three minim dose taken on an empty 
.stomach caused a feeling of faintness; ‘‘everything goes dark,** the pa- 
tient said, “just as if I were going to faint.** The patient could take the 
same dose after meals without the production of any unpleasant syrop- 
toms. Drowsiness is not an uncommon result of taking nitro-glycerine. 


From a consideration of the physiological action of the drug and more 
especially from the similarity existing between its general action and that 
of nitrite of amyl, I concluded that it would probably prove of service 
in the treatment of angina pectoris, and T am happy to say that this 
«nnticipation has been realised. 

As a preliminary step I was anxious to obtain a comparative series 

of sphygmographic tracings Judged by the sphygmographic tracings, 

the effects of nitrite of amyl and of nitro-glycerine on the pulse are 
similar. Both drugs produce a marked state of dicrotism and both ac- 
celerate the rapidity of the heart’s action. They differ, however, in the 
time they respectively take to produce these effects. The full action of 
the nitro-glycerine is not observed in the sphygmographic tracings until 
six or seven minutes after the dose has been taken. In the case of nitrite 
of amyl, the effect is obtained in from fifteen to twenty seconds after an 
inhalation or a dose has been taken on sugar. The influence of the nitrite 
of amyl is extremely transitory, a tracing taken a minute and a half after 
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the exlnbitioii o£ the clrujr jJerfcctly nonn.'iL In fact, the full efTect 
of the nitrite of ninyl on the pulse is not niainlaincd for more than fifteen 
seconds. The nitro-prlycorlnc produces its effects much more slowly; they 
last lonjrer and disappear jrradually, the traciiif^ not resumin^^ its normal 
condition for nearly half an hour. 1'he effect may he maintained for a 
much lon^a'r time by repent inp the do.se. Xitro-f^Iycerine is more lasting 
in its power of producing a dicrotic form of pulse boat, and consequently 
in ca.scs where the conditions of relaxation and dicrotism are desired to 
be maintained for a s|)ace of time, its ex In bit ion is to be preferred to that 
of nitrite of amyl. 


During the Inst nine months T have treated throe cases of undoubted 
angina pectoris with nitro-glycerinc with what success the cases them* 
selves will show. 

William A — , aged sixty-four, first came under observation in De- 
cember, 1877, complaining of intense pain in the chest, excited by the 
slightest exertion. It was di.slinctly paroxy.smnl, the patient being per- 
fecll}' well in the intervals. The first at lack was experienced in Septem- 
ber, 187G. Patient was at the lime in his usual health and was, in fact, out 
for a day’s pleasure in t lie country. The pain seized him quite suddenly 
when walking. It was a most severe attack — as severe a one as ever ho 
experienced in his life. It caused both him and his friends great alarm 
and they were most anxious that he should return home at once. Ho 
cannot tell at all what brought it on , he had been enjoying him.self very 
quietly; it was not by any moans n cold day, and he had not been run- 
ning, or even walking faster than usual, lie remained perfectly well 
until the following April when he experienced nnothor similar attack and 
since then he has been suffering from them with increasing frequency. 
From September, 1877, they have been a source of constant anxiety and it 
was Old}' by a determined effort that he could continue to follow his oc- 
cupation. 

The attacks usually commence with a feeling of warmth, then of heat, 
and then of burning heat in the eliost immediately followed by a heavy 
pressure, from tlic midst of which proceeds an acute pain, so that in a 
moment the wliole chest seems as if it were one mass of pain. It is al- 
most impossible, he says, to describe it for he never felt anything like it 
before. The pain is fii'st experienced at a small spot on either side of 
the sternum, corresponding to its junction with the fourth costal car- 
tilages. From the chest the pain flics to the inner side of the arm at a 
point midway between the shoulder and the elbow. It runs down as far 
as the elbow, but never to the fingers. It is not more severe on one side 
than the other. During the seizure the patient suffers most acutely and 
feels convinced that some day he will die in an attack. He usually ex- 
periences some shortnc.ss of breath at the time, but there is no feeling of 
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constriction about the chest. Jfc can speak duriiif^ the soijiurc, though 
with some difiiculty. The attacks are not accompanied by any sensation 
of warmth or chilliness, but patient is under the im])rcssion that he grows 
pale at the time. These attacks arc induced only by exertion in some 
form or other, most commonly by walking, and especially by walking 
fast. Walking up hill is sure to bring on a seizure. Stooping down has 
a similar effect and the act of pulling on the ])oots will excite a paroxysm 
almost to a certainty, lie is almost afraid to stoop down and when he 
wants to pick up anything from tlic floor he goes down on his hands and 
knees. He has a slight cougli, ])uf although it shakes him at tinie.s, it 
never brings on the pain. The attacks are not excited ])y food, but exer- 
cise taken after meals is more likely to induce them than v/hen taken on 
an empty .stomach. Patient has noticed that they are far more readily 
excited immediately after breakfast than at any other period of the day. 


There could be no possibility of doubt respecting the diagnosis. It was 
a typical uncomplicated case of angina pectoris. 

Patient was placed for a week on infusion of quassia in order that he 
might be observed and also to eliminate the efTects of expectation. It 
need hardly be said that he derived no benefit from this treatment. He 
was then ordered drop doses of the one per cent nitro-glycerine solution 
in half an ounce of water three time.s a day. At the expiration of a week 
he reported that there had been a very great improvement. The attacks 
had been considerably reduced in frequency and for two or three days 
he had had only one attack in the morning after breakfast. The attacks, 
when they did occur, were much less severe. He found, too, that a dose 
of medicine taken during an attack would cut it short. He had tried it 
several times, and it had always succeeded. It would not act instantly, 
but still very quickly; so that the attacks were considerably shortened. 
He was thoroughly convinced that the medicine had done him good and 
said lie was better than he had been since first he had the attacks. . . . 


. . . Patient had adopted the plan of carrying his medicine with him in 
a phial and taking a dose if an attack seized him in the street. It never 
failed to afford relief. 
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1885 

PIERRE CARL EDOUARD POTAIN 

DESCRIPTION OF THE MECHANISM OF 
GALLOP RH\THM 



THE THEORY OF GALLOP RHYTHM* 

By M. POTAIN 

All the theories which attempted to explain the mechanism of gallop 
rhythm were unacceptable for clinical considerations. M. Potain under- 
took to establish the following theory, which he supported by graphic 
demonstrations. 

The gallop stroke is diastolic and is due to the beginning of sudden 
tension in the ventricular wall as a result of the blood flow into the 
cavity. 

It is more pronounced if the wall is not distensible and the failure of 
distensibility may depend either on a sclerotic thickening of the heart 
wall (hypertrophy due to Bright disease) or to decrease in muscular 
tonicity. Since the wall, by virtue of its own elasticity, is no longer able 
to resist the inflow of blood, it is placed under tension precisely at the 
same moment that this occurs. 

The gallop can originate in all cases where the elastic resistance of 
the wall encroaches on muscular tonicity, either by an increase of the first 
factor, or a diminution of the second. 

It was observed in a goodly number of acute diseases, chiefly in typhoid 
fever, and also in cachectic subjects, in whom cardiac function is em- 
barrassed. It occurs either in a constant or more pronounced manner in 
ventricular hypertrophy of Bright ^s disease, or on the other hand, ac- 
companies dilatation of the right heart of hepato-gastro-intestinal origin. 
It is therefore an important sign owing to the latent or insidious charac- 
ter of the latter diseases. 

The name, gallop rhythm, was first introduced by Bouillaudt .and 
should be used for the phenomenon to which it applies; the phenomenon 
does not, however, alwaj^s maintain the character of the gallop of a horse. 

One could apply the name of murmur of diastolic shock in all the cases 
in which the above mentioned theory is applicable and reserve the term, 
gallop rhythm, specifically for the type, in which the anapest rhythm oc- 
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1887 

AUGUSTUS D. WALLER 

DEMONSTRATION OF A METHOD OF LEADING OFF 
THE ACTION CURRENTS OF THE HEART BY 
MEANS OF CONTACT ELECTRODES 



AUGUSTUS DESIRE WALLER 

(1856-1922) 

AUGUSTUS DfiSIEfi WALLER was born in Paris on July 12, 1856. He was 
CVl the only child of Dr. Augustus Volney Waller, a physiologist of international 
reputation. Dr. Waller, Senior, had observed the emigration of leucoc 3 rtcs in 1846, 
and had described the ciliospinal region in 1851. In 1853 he had emphasized the 
vasoconstrictor action of the sympathetic nerves, and in 1856 he had observed that 
nerves, when separated from their cells of origin, undergo degeneration. 

Young Waller received his academic training at the College de Genfeve. On the 
death of his father in 1870, the widow and son moved to Aberdeen, Scotland. In due 
time Waller matriculated at the Dniversity of Aberdeen, where he began the study of 
medicine. At Aberdeen in 1878 he received the medical degrees, Bachelor of Medicine 
and Master of Surgery. Ho continued his melical training at the University of Edin- 
burgh, where, according to the editor of the "Lancet,** he received the degree of 
Doctor of Medicine in 1881. 

Soon after graduation. Waller went to London, where he worked under Burdon- 
Sanderson in his physiologic laboratory. In 1880 and again in 1883 he received 
scientific grants from the British Medical Association. In 1884, he was appointed 
a research scholar. About this time he received the appointment of lecturer on 
physiology at the London School of Medicine for Women, There he met, and after- 
wards married, Alice Mary, the second daughter of George Palmer of Beading, a 
member of Parliament. 

Soon after his marriage, Waller was appointed lecturer on physiology in the 
Medical School of St. Mary*s Hospital, where he taught for sixteen years. In 1902, 
the Senate of the University of London established a physiological laboratory and 
Waller was appointed its director. There he continued a brilliant career until his 
death in 1922. He died at his home in St. John*s Wood on March 11, 1922, as the 
result of a cerebral hemorrhage. 

Waller *s most important contributions to medicine were in the field of electro- 
physiology. He was the first to demonstrate that the currents set up by the beat- 
ing of the heart in animals could he recorded without opening the thorax* He was 
the first, also, to obtain an electrocardiogram of the action of the human heart. We 
are reprinting his first classic contribution in this field, a demonstration of leading 
off the action currents of the heart by means of contact electrodes. This paper ap- 
peared in the "Journal of Physiology’ * for 1887. 

A summary of Waller’s electrophysiologic work may he found in his Olivcr- 
Sharpey Lectures on the electrical action of the human heart, delivered before the 
Boyal College of Physicians in 1913. 

In the early part of his career. Waller was much interested in investigating the 
electric currents in Uving structures, especially In nerve and muscle, hut also in the 
skin, the retina, and in plants. In 1903 he summarized these observations in his 
hook, "Signs of Life from their Electrical Aspect." 

Waller is also remembered for his observations on the effects of gases and anes- 
thetic vapors on the irritability of nerves and muscles. Having been a fellow of 
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the Hoyril Society Blnce 1892, he was asked, in 1696, to deliver the Croonlan I/CCturo 
hetore that society. In this lecture he expressed his Ideas concerning his studies of 
Isolated nerves. In 1897, as president of the Section on Anatomy and Physiology of 
the British Medical Association, he read a paper on the relative c/hcacy of ether and 
chlorofonn as anesthetics. 

During his last years. Waller was primarily interested in two BUhJccts of impor* 
lance, the physiologic cost of muscular work as measured hy the amoimt of carbon 
dioxide exhaled, and the emotive response of man to pain or the threat of pain. 

Waller was the author of an important textbook, the * ‘Introduction to Human 
Physiology/’ first published in 1891 and later In several other editions. He also 
contributed several articles to the “Transactions’* of the Koyal Society and to the 
“Journal of Physiolog>%** In 1909 he delivered the Hitchcock I#ecturcs at the 
University of California. 

Tor his outstanding scientific contrlhuUons Waller received, besides many national 
honors, membership in many scientific societies abroad. He was a corresponding 
member of the Sod6t6 de Biologic, Paris, a member of the Physiological Society of 
Moscow, and of the Boyal Academics of hicdicinc of Rome and Brussels. For his 
cicctrophyslologic work he was elected a laurCat de rinstitut de France. 
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its visible movement, and tlic current of action of the heart begins before 
the commencement of the heart's contraction. For muscle, the time- 
difference given is for the lieart (rabbit) Ho"; for the frog's heart, 
the rheotome observations of I\Iarchand^ are to the effect that the varia- 
tion begins 0.01" to 0.04;" after excitation, ^vhiIe the contraction does not 
begin until 0.11" to 0,33". The capillary electrometer may with ad- 
vantage be employed to measure this time-difference, the electrical and 
the mechanical events being simultaneously recorded. This I carried 



Fio. I. Man. Heatt led off to electrometer from front and back of chest (front to 
Hg; back to HjSO^). 

r-c. electrometer. b.fi. cardiograph. t.t. time in seconds. 



Fio. 2. Man. Heart led off to electrometer from front and back of chest (front to Hg ; 
back to 

e.e. electrometer. cardiograph. t.t. time in ^th eec. 

out on voluntary and upon cardiac muscle with the same instrument as 
that which I employed for the human heart, and thus ascertained that 
its indications are trustworthy in this capacity. 

In all these cases the antecedence of the electrical variation is clear 
and measurable. In the case of the excised kitten's heart, the time- 
difference is about 0.05" -with a length of contraction of about 2", i.e., 
the interval between the electrical and the mechanical event is increased 
in the sluggishly acting organ. In the case of the human heart, the time- 
difference appears to be about 0.015" with a length of systole of 0.35"~ 

‘Pfltlger's Archiv X^^ 1877, p. 611. 
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a value which corresponds with that obtained by Bonders for the rabbit’s 
heart in situ by the method of the secondary contraction, viz. Yw" (the 
length of systole being presumably about Yi")- 
That a true electrical variation of the human heart is demonstrable 
may further be proved beyond doubt by leading otf from the body other- 
wise than from the chest wall. If the two hands or one hand and one 



Fio, 3 . Frog. Gastrocnemius led off to electrometer from the middle of the musclo 
and from the tendon. Contraction excited by a single break induction shock applied to 
the sciatic nerve. 

e.f. clcctromoter, lu.m, muscle. f.f. time in sec. 

(mUBcle to H3SO4 ; tendon to Hg). 

The diphasic variation (lat phase middle negative to end ; 2 nd phase end negative to 
middle) begins about *01" before the commcnccmenl of muscular contraction. 



Fio. 4. Frog’.s heart. Spontaneous contraction. 


e.e. electrometer. /i.A. heart’s contraction. f.t. time in sec. 

(apex to H5SO4, base to Hg). 

The variation is diphasic — S. N. 

The first phase begins before the commencement of contraction. 

foot be plunged into two dishes of salt sohttion connected with the two 
sides of tlic electrometer, the column of mercury will be seen to move 
at each beat of the heart, though less than when electrodes are strapped 
to the chest. The hand and foot act in this case as leading off electrodes 
fiom llie heart and by taking simultaneous records of tliesc movements of 
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the mercury and of the movements of the heart it is seen that the former 
corresponds ^ntll the latter, slightly preceding them and not succeeding 
them as would be the case if they depended upon pulsation in the hand 
or foot. This is unquestionable proof that the variation is physiological, 
for there is here of course no possibility of altered contact at the chest 
\7all, and any mechanical alteration by arterial pulsation could only pro- 
duce an effect 0.15" to 0.20" after the cardiac impulse. A similar result 
is obtained if an electrode be placed in the mouth while one of the ex- 
tremities serves as the other leading off electrode. The electrical varia- 
tion precedes the heart's beat as in the other cases mentioned. 

In conclusion it will be well to allude to the difficulties which arise in 
the interpretation of the character of the electrical variation of the hu- 
man heart. 



Fio, 5. Kitten’s heart, excised. 

(apex to Hg. hsse to HjSOJ. 

e.tf. electrometer. A.A. cardiograph, r.f. time in sec. 


By mere inspection of the electrometer, it is often most difficult to de- 
termine the direction of very rapid movements of the mercury, and 
photography must be employed. But even then, owing to the small 
amplitude of the movement, it is still difficult to say whether the varia- 
tion consists of two movements, and whether each movement indicates 
a single or a double variation in the same direction. Differences in the 
position of the electrodes also give rise to differences of the apparent 
variation. Thus with the following position of the electrodes (Hg elec- 
trode over the ape.x beat, H.SO^ electrode on the right side of the back) 
the variation as watched through the microscope appears usually nN, 
and changes to SN if the Hg electrode be shifted to the sternum. If 
the Hg electrode is on the back and the H.SO, electrode over t^he apM 
heat, the variation appears to be sS and to become nS when the . . 

electrode is shifted away from the ape.x beat. The variations accompaiiy- 
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ing the heart’s beat observed as carefully as possible (without flic aid 
of photography) on a healthy person with different positions of the lead- 
ing off electrodes were as follows. It is to be remarked that the direction 
of variation as observed in this series is not such as to indicate negativity 
of the cardiac electrode but the reverse. 
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Fio. G. Man, Iicd o2 to clcclTomclct by band and ligbt toot, 
(hand to ilg. foot to H^SO^), 

f.c, electrometer. h.h. cardiograph. t.t. lime 5n -y^th pec. 
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Flo, 7. Man. Led off to electrometer by mouth and left foot, 
(mouth to Hg. foot to H^SOj). 

e.e. electrometer. /i.A. cardiograph. /.f, time in 0 cc, 
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It is on account of these sources of doubt that I have not thought it 
advisable at this stage to attempt a definite interpretation of the charac- 
ter of the variation, which although as shown, especially by the experi- 
ments illustrated in Figs. 6 and 7, is certainly physiological, may never- 
theless be physically complicated by the conditions of demonstration on 
the human body. 
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1887 

JOHN A. MacWILLIAM 

THE EXPERIMENTAL PRODUCTION OF EXTRASYSTOLES, 
VENTRICULAR FIBRILLATION AND 
AURICULAR FLUTTER 






JOHN ALEXANDER MacWILLIAM 

(1857-1937) 

^ OHN AliEXANDER MacWILLIAM vras bom in 1857 in Culmill, Scotland. He 
W studied medicine at tbc University of Aberdeen, where he received the degrees 
of Bachelor of Medicine and Master of Surgery in 1880. lor his high scholastic 
standing he was awarded the John Murray Medal. In 1882 he received the degree 
of Doctor of Medicine with honors. His thesis concerned the cardiac muscular fiber in 
the various classes of the animal kingdom, and the diaphragmatic fiber In various 
animals. 

MacWilliam spent some time in postgraduate work at the Universities of Edin- 
burgh and Leipzig, and at University College in London. At the University of 
Leipzig it was his good fortune to work under Karl Ludwig. There MacWilliam, with 
Henry Bickering Bowditch (1810-1911) of Harvard, and Walter Holbrook Gaskell 
(1847-1914) of Cambridge, studied the physiologic properties of heart muscle. 

In 1882, MacWilliam was appointed demonstrator of physiology at University 
College in London. He held this position until 1886, when he was appointed profes- 
sor of physiology at the University of Aberdeen. In Iiondon, he had also served for 
some time on the staff of the Charing Cross Hospital Medical School and lectured 
on physiology at the London School of Medicine for Women. 

When MacWilliam had been at the University of Aberdeen for not quite a year he 
published his Important paper, * ‘Fibrillar Contraction of the Heart’* (1887). This 
paper we are reproducing for our readers. It contains his discovery that fibrillar 
contraction of the heart is caused by a lack of harmony in the contraction and re- 
laxation of the minute muscular fibers which compose the walls of the heart. He 
showed that fibrillation is brought about by a “rapid succession of incoordinated 
peristaltic contractions.** He also described the relationship of the refractory period 
to this disturbance, and he gave evidence that certain poisons, when injected into 
the blood stream, led to the occurrence of fibrillar contractions of the ventricles. 
According to an editorial in the ' ‘Lancet/* MacWilliam, as early as 1887, believed that 
sudden death, during the administration of chloroform, is the result of ventricular 
fibrillation. 

hlacWiUiam contributed many articles to medical literature. In 1913 he wrote 
an Important paper for “Heart.** entitled, “Blood Pressures in Man in Normal and 
Pathologic Conditions.** Later, in 1925, he again contributed an article on this sub- 
ject to the “Physiological Review.** 

In 1916, MacWilliam was elected a fellow of the Royal Society. Many of his 
papers are contained in the “Proceedings** of this Society, including his studies 
on the action of chloroform, and his studies on ether, proteins, and muscle sounds. 

He retired from his professorship m 1927 to become emeritus professor, and in 
1928 the University of Aberdeen conferred upon him the honorary degree of Doctor 
of Laws. 

He died on January 13, 1937, in his eightieth year. He was married twice and is 
survived by his widow. 
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FIBRILLAR CONTRACTION OF THE HEART'-' 

By 

JOHN A. MacWILLIAM, M.D. 

Professor of the Institutes of Medicine in the University of Aberdeen 

M any years ago Ludwig and sliowed that the application of 

strong constant currents or faradic currents to the ventricles of 
the dog^s heart causes an abolition of the nomial beat. The ventricular 
muscle is thrown into a state of irregular arhythmic contraction, whilst 
there is a great fall in the arterial blood pressure. The ventricles become 
dilated with blood as the rapid quivering movement of their walls is in- 
sufficient to expel their contents; the muscular action partakes of the 
nature of a rapid inco-ordinated twitching of the muscular tissue. This 
condition persists for a very long time in the dog, and as Ludwig showed, 
it is possible to kill an animal in this way — by applying a faradic current 
to the ventricles. The auricles go on beating rhythmically; they do 
not participate in the irregular movement excited in the ventricles. 
These phenomena are familiar to all who have worked much with the 
mammalian heart; they have been designated by various names — Herz- 
delirium, Delirium cordis, Fibrillar contraction, In ter vermiform move- 
ments, etc. 

During the last two years I have performed a large number of experi- 
ments bearing upon this subject. ^ly earlier investigations were pursued 
in the physiological laboratory of University College, London, and the 
more recent ones in the physiological laboratory of the University of 
Aberdeen. I have studied the phenomena in question in the hearts of the 
dog, cat, rabbit, rat, mouse, hedgehog, and fowl: both in the young 
animal and in the adult. 

The experiments were all conducted on completely anaesthetised ani- 
mals, artificial respiration was carried on, a cannula being inserted in 
the trachea; the thorax was opened in many cases and the heart laid 
bare; the temperature of the animal was kept up by means of a warm 
pan. 

I shall briefly state the main facts in my investigation. 

L The state of arhythmic fibrillar contraction is essentially due to 
certain changes occurring within the ventricles themselves. It is not 
due to the passage of any abnormal nerve impulses to the ventricles from 
other p arts, or to the interruption of any impulses normally transmitted 

•J. Physiol. 8: 296-310, 18 8T. 
iZeitschrft f. rat. Medicln, 1850, vol. lx. 

[ C66 ] 



to the ventricles and necessary for their normal co-ordinated action. The 
condition is not due to injury or irritation of the nerves that pass over 
the ventricles from the base of the heart. 

The ventricles contain within themselves the entire mechanism neces- 
sary for the execution of regular co-ordinated beats. They are not de- 
pendent for this power on any nervous or mechanical connection with 
other parts. The continuity of the nerves that pass from the auricles to 
the ventricles is not at all essential for the execution of regular and ef- 
fective beats by the ventricles ; nor is the mechanical connection between 
those parts necessary. This is obvious from the fact that when a section 
is made throiigh the auriculo-ventrieidar groove so as to separate the 
%"entricles entirely from the auricles, the isolated ventricles can still ex- 
hibit their co-ordinated rhythmic contraction. Instead of cutting off 
the ventricles, Wooldrige' and Tigerstedt^ physiologically disconnected 
the ventricles from the auricles so as to destroy all vital connection be- 
tween them while the parts were still kept in situ and the flood of blood 
through the cavities of the heart was allow’ed to go on; the ventricles 
went on beating in regular fashion though at a slower rate than before. I 
have frequently performed a similar experiment and have watched the 
ventricular action as it went on, strong and regular for prolonged 
periods. It is evident that neither the nervous, nor the mechanical con- 
nection between the auricles and the ventricles is necessary for the ef- 
fective contraction of the latter. It is clear that a mere solution of the 
continuity of the nerves passing to the ventricles does not destroy the 
character of the ventricular beat ; and it is plain, that such a solution of 
continuity cannot be the cause of a sudden replacement of the normal 
systole by the arhythmic fibrillar form of contraction. 

Nor is the fibrillar contraction due to irritation of those ventricular 
nerve trunks. Many observers have noticed its occurrence ^vhen the 
nerve trunks on the surface of the ventricles were being stimulated. 
But such results appear to be due entirely to an escape of the exciting 
current to the underlying ventricular substance. For when the nerve 
trunk is isolated for some little distance and precautions are taken to 
prevent an escape of the current, I have never found the nerve stimula- 
tion to have any effect at all in inducing the fibrillar contraction. More- 
over, an interrupted current readily brings about the arhythmic fibrillar 
condition when applied to regions of the ventricles where there are no 
nerve trunks, e.g., to the very apex of the heart. Even mechanical or 
thermal stimulation applied to this region may lead to the same result. 

The arhythmic fibrillar contraction is undoubtedly a phenomenon de- 
pending on changes within the ventricular substance ; it can occur quite 
independently of any mechanical relation of the ventricles to the rest of 
the Ixeart, and of any nervous relation of the ventricles to the rest of the 

'Arch. r. Anat. u. Physiol., 1883. 

*Arch. f, Anat u. Physiol., 1884. 

[ 667 ] 



heart or to the extra-cardiac nerves. The isolated ventricles whether in 
the quiescent state or beating rh^^hmicall}^ can by the application of 
faradic currents be readily thrown into the characteristic fibrillar state, 
just like the ventricles of an intact heart. And in the intact heart the 
fibrillar contraction appears to be entirely uninfluenced by nerve ex- 
citation of any kind ; stimulation of the vagus or any other nerve appears 
to produce no effect whatever. 

Further, the fibrillar contraction can be propagated from one part of 
the ventricular substance to another quite independently of the nerve 
trunks. For if a number of overlapping incisions be made across the long 
diameter of the ventricles so as to leave the apex attached to the rest of 
the ventricles by a zig-zag isthmus of tissue, it often occurs that fibrillar 
movement excited by faradisation in the apex travels along the zig-zag 
isthmus of connecting substance, and so comes to pervade the whole of 
the ventricular tissue. 

IL The arhythmic fibrillar contraction is not necessarily dependent on 
the destruction or paralysis of a co-ordinating centre located in any 
particular part of the ventricles. 

Kronecker and Schniey^ succeeded in throwing the ventricles of the 
dog’s heart into the state of fibrillar movement by piercing with a needle 
a certain limited part of the ventricular septum near the junction of its 
upper and middle thirds. This result these investigators attributed to 
the destruction of a centre located in that region, and normally pre- 
siding over the co-ordination of the ventricular muscle in the execution 
of its regular beat. 

There is conclusive evidence that all cases of fibrillar contraction of 
the ventricles cannot be explained by such a hypothe.sis — the destruction 
of a co-ordinating centre localised as indicated above. The fact that re- 
covery may take place — that the ventricles may resume their co-ordinated 
rhythm, controverts the idea of the actual destruction of a centre essen- 
tial for co-ordination. Such recovery I have witnessed in several in- 
stances in the dog’s heart, and in a very large number of instances in the 
hearts of other animals (cat, rabbit, rat, mouse, hedgehog, and fowl). 
Uecovery occurs with different degrees of facility in different animals 
and in different conditions in the same animal. In the dog, recovery 
occurs with much difficulty and only after the fibrillar contraction has 
lasted for a considerable space of time; indeed there very frequently is 
no rcco\ery apparent the ventricles may not recommence beating after 
the inco-ordinated fiuivering movement has ceased. At times, however, 
a numher of regular heats are seen after the termination of the fibrillar 
contraction. A dci)rcssion of the c.xcitnhility of the ventricular tissue 
often a ppears to favour recovery. 

‘SUzuriK’ibtr, K^rJlner Acad. 18 S 4. 
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In most mammals, recovery commonly occurs. Very often it is pos- 
sible to induce the fibrillar movement again and again^ complete recovery 
occurring in the intervals, when the normal systoles are seen. In young 
mammals, foetal or after birth, recovery appears to be the rule; the 
fibrillar movement is only a temporary condition, and soon gives place to 
normal beats. 

In birds also I have frequently observed complete recovery. The 
fibrillar condition is readily induced by faradisation. The ventricles 
exhibit the characteristic quivering movement ; they become dilated with 
blood. In consequence of the stagnation of blood in the ventricles, the 
auricles also become gorged and may become so over-distended that they 
temporarily stop beating; asphyxial convulsions occur in the skeletal 
muscles. After a time, however, the fibrillar movement ceases, the 
ventricles remain quiescent for a little time, then give a regular co- 
ordinated beat and the action of the whole heart proceeds in the normal 
fashion. These phenomena can by the application of a current of the 
proper strength be induced again and again. 

Further, in addition to the evidence afforded by the recovery of the 
ventricular beat, there is the fact that the arhythmic fibrillar movement 
may very readily be induced b^’- means that are not capable of destroying 
a deep-seated co-ordinating centre, e.g., faradic, mechanical, or thermal 
stimulation of the surface of the ventricles even at the very apex. 

Since it is certain that the arhythmic fibrillar movement is not neces- 
sarily due to the actual destruction of a co-ordinating centre, there next 
arises the question as to whether the fibrillar contraction may be due to 
the temporary paralysis of such a centre as that indicated by Kronecker — 
of the existence of which no histological evidence has, as far as I am 
aware, been advanced. 

I shall at a later stage of this paper have to adduce some evidence 
regarding the action of certain poisons which when injected into the 
blood lead to the occurrence of fibrillar contraction of the ventricles. 
Such a result might be regarded as due to the paralysis of a hypothetical 
co-ordinating centre. And the fibrillar contraction caused by stimula- 
tion (electrical, mechanical, etc.) of the ventricular surface might be ex- 
plained in a somewhat similar fashion. For it is conceivable that such 
stimulation might give rise to strong abnormal afferent impulses with 
the result of deranging or paralysing the action of the co-ordinating 
centre; the paralysis might be a temporay one or might be permanent 
according to the particular circumstances in each case. 

But there is strong evidence against the adoption of such a view-- 
against the idea that the phenomena are due to the behaviour of a definite 
co-ordinating centre localised above the middle of the ventricular septum 
in the dog’s heart. For the influence of such a centre does not appear to 
be at all essential for the production of co-ordinated and efficient beats. 
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The amputated apex— the lower third or fourth of the ventricles— both 
in the dog and in all other mammals I have examined,— is capable of exe- 
cuting co-ordinated beats when it is entirely removed from all possible 
relation with any co-ordinating centre high up in the ventricular septum. 
This one can verify by the rough but conclusive experiment of tying 
the freshly removed apex of a vigorous heart upon a double cannula 
through which the cavity of the left ventricle can be filled with blood; 
the propulsion of fluid at each beat of the isolated apex can be readily 
observed. The visible character of the beat may also be noted, and the 
co-ordinated nature of the contraction causing a marked diminution of 
the cavity at each systole may be felt with the Anger tip inserted into 
the cavity of the left ventricle. It is obvious then that the paralysis of 
a co-ordinating centre in the upper half of the ventricular septum would 
not necessarily cause a loss of co-ordination in the contraction of the 
whole of the ventricular muscle. 

Further there is the fact that the apical portion of the ventricles — 
capable as it is of performing regular beats — can be thrown into a state 
of fibrillar contraction by the usual means, e.g., the application of a 
faradic current. In the isolated apical part of the ventricles (in all the 
mammals I have examined) I have been able to excite the fibrillar con- 
traction again and again, recovery occurring in the intervals, and co- 
ordinated beats being given in response to single stimuli applied during 
those intervals. It appears then that the behaviour of the intact ven- 
tricles and of the entire isolated ventricles both as regards co-ordinated 
single beats and as regards the fibrillar contraction can be reproduced in 
the isolated apical portion; and hence we may conclude that these phe- 
nomena are not necessarily dependent on the condition of any co- 
ordinating centre in the upper half of the ventricles. 

III. The outstanding features of the arhythmie fibrillar contraction 
are: (1) the complexity of movement, (2) its persistence, (3) its 
rapidity. 

The complexity of the fibrillar movement appears to be in direct re- 
lation to the complex arrangement of the muscular fibres of the ventricu- 
lar walls. 

In the ventricles we have bundles of muscular fibres forming by their 
interlacement a texture of remarkable complexity. It appears that the 
complex quivering movement depends on the passage of rapidly re- 
peated waves of contraction along the complexly arranged muscular 
bundles which are enclosed by connective tissue and joined to one an- 
other by cross-branches. It is readily conceivable that contractions 
simply conducted along the muscular fibres should be transmitted with 
unequal rapidity along the ventricular walls and should reach the same 
part of the ventricular wall at different points of time. Some bundles of 

res are in a siate of contraction while neighbouring bundles are relaxed 
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and so instead of a co-ordinated contraction causing a definite and (in 
the case of the left ventricle) concentric narrowing of the ventricnlar 
cavity, there occurs an irregular and complicated arhythmie oscillation 
of the ventricular walls which remain in a position of diastole. 

That the complexity of the fibrillar movement in the grown animal de- 
pends on the character of the muscular structure is illustrated by the 
appearances presented by the corresponding movements in the hearts of 
foetal and young animals. In these as long as the structure of the ven- 
tricles is simple the rapid movement excited by faradisation is of a 
•simple character. And just as the complexity of the muscular structure 
increases in the growing animal so does the complexity of the movement 
obtained. There can be observed a complete gradation from the simple 
movement excited by faradisation in the ventricles of the mammalian 
foetus or of the chick (a movement much resembling that seen in similar 
circumstances in the comparatively simple ventricles of cold-blooded 
animals) to the very characteristic and striking complexity of the fibrillar 
contraction in the adult mammal or bird. It is obvious that the nature 
of the muscular structure is a cardinal feature, and it is not very evident 
why such should be the case if the condition is due to derangement of a 
nervous mechanism causing it to discharge irregularly; for a deranged 
neiwous mechanism discharging irregularly might cause an equally ir- 
regular movement whether the muscular arrangement is simple or com- 
plex. 

The simpler character of the movement excited by faradisation in the 
auricles of warm-blooded animals is probably due to the simpler his- 
tological structure of the auricular walls and the simpler mode of propa- 
gation of the normal contraction. 

The persistence of the fibrillar contraction appears to depend on the 
high excitability of the ventricular tissue. 

'When the fibrillar contraction has been brought about by stimula- 
tion of the ventricles, the prolonged continuance of the movement, after 
the cessation of the exciting cause is a striking feature. It appears to be 
a result of the excitation of a highly excitable, and probably highly 
rhythmic tissue^ The duration of the movement varies in each instance 
with the excitability of the ventricular musele. It can easily be shown, 
that in certain depressed conditions of the ventricular tissue, the dura- 
tion of the fibrillar movement, induced by stimulation, is much dimin- 
ished, and when the ventricular excitability is very much lowered, (by 
gradual cooling, exhaustion, etc.) it frequently occurs that the fibrillar 
contraction does not persist after the stimulating current is discontinued ; 
it simply occurs during the passage of faradic current and passes off at 
the cessation of that current. Indeed, in some instances it may be found 
that the fibrillar contraction cannot be excited at all by faradisation, 
whilst the ventricles are still capable of executing single beats. A cer- 
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tain degree of excitability is neccssarj' for the production of the fibrillar 
contraction in response to stimulation. 

Similar facts with reference to the duration of movement, after the 
discontinuance of the exciting cause, may be seen in the hearts of cold- 
blooded animals. In the heart of the cel, for example, where there are a 
number of parts pos.ses.sed of difTercnt degrees of excitability and rhyth- 
mic power, very marked differences arc to be observed in the behaviour 
of the .several parts after a stimulating current has been temporarily ap- 
plied. The sinus with the basal wall, and the canalis auricularis, the 
auricle, and the ventricle, form a descending series as far as rhythmic 
power is concerned and they present similar diftcrences as regards the 
after efTects of stimulation, Tn the ventricle a short period of moderate 
stimulation excites a movement, 'which usually terminates immediately or 
very soon after the cud of the stimulation; the precise period at which the 
movement terminates varies according to the strength of the exciting 
current and the excitability of the ventricle; in a very excitable ventricle 
fin situ, with the normal circulation intact) the movement may persist 
for some little time after the stimulation has ended. Tn the auricle, the 
movement u.sually persists longer, and in the sinus a great deal longer 
still. Indeed, in the sinus a single stimulation can often lead to a scries of 
bcat.s, whereas in the ca.se of the auricle and still more in the ventricle n 
single stimulation excites but a single contraction. Moderate heating of 
the tissue causing a rise in its excitability usually leads to a marked 
increase in the persistence of the movement excited by a .short period of 
stimulation. 

Similarly in flic mammalian heart the duration of llic fibrillar move- 
ment after the end of the period of excitation varies. In the foetal heart 
it lasts hut a short time, and in adult hearts that have been much dc- 
]>rrssed by exlinustion and by gradual cooling, the fibrillar movement 
usually passes away very much earlier than it docs in a more excitable 
heart. 

The meehani.sm of the movement, as will be subseqxiently stated, ap- 
I>f‘ar.s to be such a.s to involve its continuance a.s long a.s the excitability 
of the ventricular tissue is sufiiciently high. 

The cause of the great rapidity of the series of contractions that course 
aver the ventrieular fi\>res during the state of fibrillar contraction will be 
rorisidcrcd later on. 

1\ . The arhythmic fitirillar contraction is in one cla.ss of cases a phe- 
nomenon of irritation induced by the action of various recognised stimu- 
lants. 

The .state of excitement generated in the muscular tissue appears to 
rcsrmble in .«^ome respects the state of excitement obtaining in the nerve 
cf s of the cortex cerebri during an attack of epileptiform convulsions 
induced by strong stimulation. 
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It has hccii stated that the duration of tlie fibrillar contraction depends 
on the excitability of the ventricular tissue. In like manner the readiness 
with which the fibrillar contraction can be excited by stimulation, is in 
close relation with the ventricular irritability. In a depressed heart it is 
frcquentl}" very difficult to produce the phenomenon in question by stimu- 
lation; very powerful currents arc necessa^3^ 

On the other hand, when the excitability is heightened, it is easy to 
induce the fibrillar contraction. The occurrence of this phenomenon in 
response to .stimulation is retarded and its duration shortened by condi- 
tions that depress the excitability of the cardiac muscle; its occurrence 
is favoured and its duration prolonged by causes that augment the car- 
diac irritability. In <an exhausted lieart it can frequently be seen that 
faradisation of the riglit ventricle leads to the occurrence of the fibrillar 
contractions in botli ventricles, when such a result has ceased to be ob- 
tained by faradisation of the left ventricle. The difTercncc in the be- 
haviour of the ventricles, in this respect appears to be due to the greater 
persistence of the excitability in the right ventricle as compared with 
the left. 

^Micn the fibrillar contraction has been excited by stimulation it can 
often be arrested by the cautious application of depressant measures 
calculated to diminish the excitability of the ventricular tissue, c.g., 
deprivation of blood supply and cooling. 

The readiness with which the ventricles are thrown into the fibrillar 
condition varies remarkably in different conditions of the cardiac tissues. 
In a normally contracting and vigorous heart it usually requires a 
faradic current of considerable strength to produce the result in question. 
And it is not easy in these circumstances to induce the fibrillar contrac- 
tion by mechanical or thermal stimulation. But in certain changed con- 
ditions of the organ it becomes extremely easy to throw the ventricles 
into the fibrillar movement. An exceedingly weak faradic current, a 
touch with a hot wire, a mere scratch with the point of a pin, slight fric- 
tion of the ventricles against the cut end of a rib, or even slight pressure 
with the finger are each of them sufficient at such times to excite the 
fibrillar contraction. The precise conditions in which there is such a re- 
markable sensitiveness to certain forms of stimulation are difficult to 
define; I have frequentlj’' observed such a sensitiveness when the action 
of the heart has been deranged or impaired by various causes — among 
others a temporary arrest of the respiration or by a great fall in the 
blood pressure leading to anaemia of the cardiac tissues, et cetera; the 
phase of increased sensitiveness seems to be a transitory one. 

The frequent occurrence in the ventricles of such phases of extreme 
readiness to assume the fibrillar form of contraction appears to me to 
be of great importance with regard to the question of electrical stimula- 
tion of the heart in man during sudden cardiac failure (syncope during 
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the administration of anaesthetics, etc,). It is obvious that the use of 
faradic currents of any strength is attended with grave danger in such 
cases. For although Von Ziemssen and others have applied the induced 
current to the human heart "without any serious results, the conditions 
were different in such cases. They experimented with normally beating 
hearts, the tendency of which to assume the fibrillar form of contraction 
is strikingly less than what frequently obtains in hearts placed in ab- 
normal circumstances — ^necessarily present in those cases where the 
faradic current is employed clinically. 

But although the exposed heart in the opened thorax may be readily 
thrown into the arhythmic fibrillar contraction by faradisation, it may 
be urged that possibly the normally beating heart in the intact thorax, is 
not similarly affected. I have on several occasions introduced a fine 
platinum wire electrode through the chest wall so as to come in contact 
with the ventricles and have then faradised, the other electrode being 
applied to the outside of the chest wall ; the fibrillar contraction was at 
once induced. 

By the use of single induction shocks I have never seen the fibrillar 
contraction excited either when the shock is passed through the thoracic 
walls or when it is applied to the exposed heart. The single induction 
shock seems to he free from the dangers accompanying the use of the 
faradic current. Hence I have urged its superiority as a means of cardiac 
stimulation, in a paper to be read at the Ninth International Medical 
Congress at ^Washington. 

The extreme readiness with which in certain circumstances the 
ventricles are thrown into the fibrillar contraction by any form of ir- 
ritation, mechanical as well as electrical, renders it apparent that the 
experiment of puncturing the heart in order to destroy a certain part 
is attended with many difficulties. For very frequently the mere me- 
chanical irritation would be amply sufficient to produce all the phe- 
nomena usually resulting from faradisation. And this condition of in- 
creased sensitiveness to irritation and increased tendency to assume the 
fibrillar mode of contraction appears to occur with special frequency and 
to a very marked degree in the heart of the dog. 

V, In another class of cases the fibrillar contraction is induced by the 
more or less sudden action of certain influences of a depressing nature. 

The injection of certain salts (e.g., bromide of potassium in strong 
solution) into the blood appears to induce the fibrillar condition in a 
very short space of time (frequently within one minute). A dose of about 
0.1 gramme is sufficient in the hedgehog. 

When such an injection is made (eat and hedgehog) there is almost 
immediately a marked change in the character of the systole. The origin 
and course of the contraction become very apparent both in the auricles 
and in the ventricles. In the former it passes forwards from the entrance 
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of the great veins; in the latter it sweeps from the base of the heart 
towards the apex; on the front of the heart the contraction can be most 
distinctly seen beginning at the conns arteriosus and passing downwards. 
The ventricles become dilated with blood ; the contractions are evidently 
unable to empty the cavities. When the heart is in a depressed state no 
further important change may be observed; the contractions gradually 
become weaker and slower until they cease altogether. But in the case 
of a vigorous heart there usually occurs a striking change — a short time 
after the injection of the bromide. The ventricles go into the state of 
fibrillar contraction with its usual features. 

I have not as yet seen any complete recovery from the inco-ordinated 
condition produced in this way. The ventricles do not seem to recover 
their power of giving regular beats. Single contractions may occur aftei 
the rapid quivering movement has ceased but they appear to be fibrillai 
in their nature. And any contractions excited by single induction shocks 
in such circumstances appear to be of the same character. 

After the injection of a solution of atropin I have observed somcAvhat 
similar phenomena; here, however, the fibrillar movement was aiiested 
by the injection of pilocarpin and complete recovery of the ventriculai 
beat took place. 

T have on some occasions observed phenomena of the same kind when 
an animal (cat) was suddenly and powerfully cooled by the application 
of a mixture of ice and salt to the surface of the skin and the insertion 
of an ice bag into the abdominal cavity. After the cooling had gone on 
for a time, the ventricles suddenly passed into the state of fi ii ai con 
traction. , 

See and others have described the occurrence of a similar 
movement in the dog’s ventricles as one of the results of sud en occ usion 
of the coronary arteries. 

VI, The arhythmic fibrillar contraction is fundamentally different trom 
a rapid series of normal contractions. Its genesis probably assumes in a 


cases one or other of two forms. . 

It is probable that the normally contracting ventricles , 

themselves certain co-ordinating arrangements in ^ ^ 

muscular contraction constituting a normal beat rapi y 
whole of the ventricular substances, causing a uniform or ^ ^ 

form contraction of all the fibres of the ventricular wa s . 

a concentric narrowing of the ventricular cavity an a con pvist 

pulsion of its contents. The co-ordinating arrangements 
in the lower portion of the ventricles as well as in ® j,gats 

for it has been seen that the apical part can execute c 


when severed from the rest of the heart. essentiallv different 

A normal co-ordinated contraction appear . ; bromide 

from the individual beats that may be seen aftei poisonin^ 
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of potassium and occasionally in other conditions. In the latter case the 
contraction is obvionsly of a peristaltic nature; the contraction wave can 
be seen passing over the ventricular surface in dclinile directions. The 
contraction may be caused to start at any part in the ventricular sub- 
stance by the application of a single direct stimulus; the contraction 
begins in the stimulated area and hence spreads over the rest of the 
ventricles; a phenomenon precisely similar to what one secs in the 
hearts of cold-blooded animals. 

The peristaltic contraction evidently passes over the various inter- 
lacing bundles at different points of time, so that the whole thickness of 
the ventricular wall at any part is never uniformly contracted. Hence 
there is a wiry feel distinctly perceptible when the ventricles are held 
between the fingers as the peristaltic contraction is pa.ssing through its 
substance; certain fibres arc hardened by the presence of contraction in 
them while neighbouring fibres are relaxed and soft. Such peristaltic 
contraction appears to be incapable of emptying the ventricular cavities 
of their contents; it appears to be essentially different from a co- 
ordinated beat however slow the latter may be. A co-ordinated beat 
never presents a wiry feel to the finger; it gives the sensation of a steady 
and uniform hardening of the muscle substance — of precisely the same 
nature as the hardening one feels in a skeletal muscle during its contrac- 
tion. The contraction seems to involve as a whole the complicated inter- 
lacement of fibres forming the ventricular wall. 

It appears then that the ventricles are capable of executing two forms 
of beat. One is the co-ordinated contraction seen in the normal heart and 
capable of being excited by artificial stimulation (e.g., by single induc- 
tion shocks) either in an intact heart, or in the fresh and vigorous excised 
ventricles or ventricle-apex. The other form of beat is the inco-ordinated 
or simple peristaltic contraction, such as may be seen after poisoning 
with bromide of potassium and in certain other conditions. 

Vn. The state of arhythmic fibrillar contraction (delirium cordis, etc.) 
appears to be constituted ])y a rapid succession of inco-ordinated peri- 
staltic contractions — a condition that can be brought about either (1) by 
the influence of certain depressing or paralysing agents upon the ven- 
tricular tissue, or (2) by the application of certain forms of stimulation 
to the ventricular tissue. 

In the first class of cases the depressing influences alluded to probably 
throw out of gear the co-ordinating arrangements while they leave the 
muscular irritability intact — or it may be even augmented largely. Then 
the excitable (and probably highly rhythmic) muscle contracts, but its 
excitation instead of assuming the form of a normal beat becomes a 
peristaltic contraction wave along the complexly arranged and inter- 
communicating muscular bundles. And if the ventricular muscle is in an 
excitable state there would naturally occur a rapid series of such inco- 
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ordinated peristaltic contractions. For apart from the possibility of rapid 
spontaneous discharges of energy by the muscular fibres, there seems to be 
another probable cause of continued and rapid movement. The peristaltic 
contraction travelling along such a structure as that of the ventricular wall 
must reach adjacent muscle bundles at different points of time, and since 
these bundles are connected with one another by anastomosing branches, 
the contraction would naturally be propagated from one contracting fibre 
to another over which the contraction wave had already passed. Hence 
if the fibres are sufficiently excitable and ready to respond to contraction 
waves reaching them, there would evidently be a more or less rapid series 
of contraction in each muscular bundle, in consequence of the successive 
contraction waves reaching that bundle from different directions along its 
fibres of anastomosis with other bundles. Hence the movement would tend 
to go on until the excitability of the muscular tissue had been lowered, 
so that it failed to respond with a rapid series of contractions. Then there 
might be some isolated peristaltic contractions such as I have often seen 
after the cessation of the fibrillar movement. 

In the second class of cases — ^vhen the fibrillar contraction is excited by 
stimulation (e.g., faradisation of the surface of the ventricles) there ap- 
pears to be a condition of violent excitement set up in the muscular tissue. 
The excitation of the muscular fibres travels peristaltieally, producing 
the characteristic movement; the inco-ordinated contraction of the various 
fibres may he most distinctly realised when the ventricles are lield between 
the forefinger and thumb ; there is a sort of wriggling sensation to be felt 
as the individual muscular bundles become hard and wiry while the con- 
traction is passing over them in succession. The co-ordinating arrange- 
ments of the ventricles arc powerless to regulate and guide the contrac- 
tions; those co-ordinating arrangements are very possibly not paralysed 
nor rendered incapable of action, but they are temporarily superseded and 
rendered inoperative by the excessive state of excitement which pervades 
the muscular fibres — ^just as the cerebrospinal co-ordinating mechanism 
might be rendered impotent by strong local stimulation of the skeletal 
muscles. When the fibrillar movement having become less rapid has at 
length stopped — its duration depending on the excitability of the muscle — 
there ensues a pause. 

Then there may be a recovery of the normal co-ordinated beat provided 
the fibrillar condition (and consequent blood stasis) has not lasted so long 
as to involve a paralysis or death of the co-ordinating mechanism. 

When the last mentioned change has taken place, any beats that may 
occur are of the fibrillar character. 

yill. The phenomena resulting from faradic stimulation of the auricles 
differ in various respects from those seen in the ventricles. 

The application of the current sets the auricles into a rapid flutter, the 
rapidity of which largely depends upon the excitability of the auricular 
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tissue and the strength of current employed. The movements are regular; 
they seem to consist of a series of contractions originating in the stimxilated 
area and thence spreading over the rest of the tissue. The movement does 
not show any distinct sign of in co-ordination ; it looks like a rapid series 
of contraction waves passing over the auricular walls. The difference be- 
tween this appearance and that seen in the ventricles probably depends 
on the simpler structure and arrangements obtaining in the auricles. 

The persistence of the movement after the discontinuance of the stimu- 
lating current varies according to the excitability of the auricular tissue 
and strength of current employed. In very excitable conditions the rapid 
movement lasts for a considerable time; in depressed states the movement 
ceases almost immediately after the stimulation has ended. The persistence 
after the use of a strong current is, cactcris parihiis, usually very mucli 
greater than when a weak current has been employed to excite the flut- 
tering action. 

IX. The movements excited by faradisation in the auricles and ven- 
tricles differ very markedly in their relation to the inhibitory influence 
of the vagus nerve. The fibrillar movement in the ventricles appears to 
be entirely ^^naffectecl by vagus stimulation ; the fluttering movement of 
the auricles can be chocked or arrested l)y the influence of the vagus. 

Sometimes, when the auricles arc very excitable, the fluttering move- 
ment is entirely suspended during vagus stimulation only to reappear 
when the inhibitory influence has ])assed away. The vagus influence 
appears to act by weakening the individual contractions to the point of 
invi.sibility. At other times the contractions are markedly weakened 
without being rendered invisible. Often the movement is entirely ar- 
rested and does not recur; the normal action of the auricles goes on after 
the period of inhibition has ])assod. 

The relation of the vfigus nerve to the auricular muscle seems to be 
entirely different from the relation of that nerve to the ventricular 
muscle. 
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DESCRIPTION OF THE MURMUR OF HIGH PRESSURE 
IN THE PULMONARY ARTERY, LATER TO BE 
KNOWN AS THE GRAHAM STEELL MURMUR 



GRAHAM STEELL 

(1851-1942) 

We regret our inutility to include in this volume a biographic sketch of Dr. 
Graham Stcell. Dr. Steell has granted us permission to reproduce his paper on ‘^The 
Murmur of High-Pressure in the Pulmonary Artery/ ' but he has requested that we do 
not attempt to delineate the leading incidents in his life and career. We are happy 
to record that Dr. Steell is still living. He was bom on July 27, 1851. t 

THE MURMUR OF HIGH-PRESSURE IN THE 
PULMONARY ARTERY^*^ 

By 

GRAHAM STEELL, M.D. 

Assistant Physician to the Manchester Poyal Infirmary 

T here has long been question among physiologists of a safety-valve 
action of the tricuspid valves. Few clinicists will deny that, in dis- 
ease, a similar occurrence takes place on the left side of the heart, the 
mitral valves becoming incompetent when the left ventricle is embar- 
rassed under the effort which it is called upon to make. The muscle- 
element in the valve apparatus of the auriculo-ventricular orifices must be 
borne in mind in this relation, for it is by interference with muscle-action 
that incompetence of the valves is secured, and relief temporarily af- 
forded in both cases. It is, therefore, the important part played by the 
heart-muscle in the establishment and maintenance of closure of both 
the tricuspid and mitral valves which renders possible the sudden pro- 
duction of their incompetence under special circumstances. In the case 
of the mitral valves, the cau.ses which demand regurgitation in the way 
indicated have been, as a rule, long at work, and the accomplishment of 
regurgitation has been preceded by a series of changes. The valve-ap- 
paratus of the great arteries of the heart, unlike that of the auriculo- 
ventricular orifices, is independent of muscle-action, so that an analogous 
safety-valve action, in its case, appears to be out of the question. In 
health I believe it to be so, and, at the same time, I do not hesitate to 
express my disbelief in the rupture of a sound valve. In disease it is 
otherwise, and the clinical study of arterial high tension, aortic dilata- 
tion, and final incompetence of the valves, forces me to the admission 
that the arterial valves, like the auriculo-ventricular, do, under the strain 

Chron., 0: 182-18S, 1888-85. 
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of extreme tension long contimied, i^ermit of regurgitation through them. 
Thus there occurs an action analogous to a safety-valve one, although 
the name is less appropriate, since there is no threatened asystole to be 
obviated in their ease, as there is in that of the mitral valves, inasmuch 
as the recoil or systole, of the elastic arteries is not a vital action. It 
is not my purpose here to discuss aortic regurgitation arising from dilata- 
tion, and to trace its origin directly and apart from induced disease of 
the valves, to high arterial tension. I wish to plead for the admission 
among the recognized auscultatory signs of disease of a murmur due 
io ‘pulmonary regurgitation^ such regurgitation occurring independently of 
disease or deformity of the valves, and as the result of long -continued ex- 
cess of blood pressure in the pulmonary artery. 

In cases of mitral obstruction there is occasionally heard over the pul- 
monary area (the sternal extremity of the third left costal cartilage), 
and below this region, for the distance of an inch or two along the left 
border of the sternum, and rarely over the lowest part of the bone itself, 
a soft blowing diastolic murmur immediately following, or, more exactly, 
running off from the accentuated second sound, while the usual indica- 
tions of aortic regurgitation afforded by the pulse, etc., are absent. The 
maximum intensity of the murmur may be regarded as situated at the 
sternal end of the third and fourth intercostal spaces. When the second 
sound is reduplicated, the murmur proceeds from its latter part. That 
such a murmur as I have described does exist, there can, I think, be no 
doubt. Let me quote, with regard to it, the testimony of my revered 
master. Dr. G. W. Balfour, though he gives a very different explanation 
of the murmur from that which I advocate. Speaking of the rare oc- 
currence of pulmonary incompetence from disease of the valves, he says 

mention it just now mainly for the purpose of Avarning you against 
being led into mistaking an auricular diastolic murmur for a pulmonary 
diastolic one. I have already pointed out that mitral stenosis is not infre- 
quently associated Avith a diastolic murmur apart and distinct from its OAvn 
peculiar presystolic murmur. Noav and then this diastolic murmur of 
auricular origin has its position of maximum intensity at the sternal end 
of the fourth rib, a position in Avhich it might readily be mistaken for 
a pulmonary diastolic murmur, and possibly has been so mistaken.” 
In another place, he speaks of the position of maximum intensity being 
‘‘frequently in the pulmonary area.”t I must here remark, that the 
murmur, Avhich I have described, is altogether different from the ob- 
structive diastolic murmur of mitral stenosis, Avhich is essentially an apex 
murmur, and, moreover, is Avanting in the soft bloAving quality of the 
pulmonary regurgitant murmur. The mitral murmur, too, runs off from 
the first part of a reduplicated second sound, the pulmonary from the 
last part. 

•Clinical LfCCtures on Diseases of the Heart and Aorta, p. 218. 

tNote, p. 119. 
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I am prepared for the objection that the murmnr under consideration 
is only the murmur of a slight amount of aortic regurgitation, the usual 
evidence of which in the pulse is masked by the mitral lesion. IIow diffi- 
cult it is to distinguish between the murmurs of aortic and pulmonary 
regurgitation respectively, by means of auscultation alone, will be ad- 
mitted when it is remembered that the ordinary murmur of aortic re- 
gurgitation is probably conveyed to the surface directly through the 
right ventricle, and especially through that part of it which is called 
the conus arteriosus or infundibulum. With reference to this fact, the 
late Doctor Gibson’s description is interesting. He says:* '^The root 
of the aorta, including its orifice, valve, and sinuses, occupies the space 
between the pulmonic and tricuspid orifices. The root of the aorta and 
the aortic vestibule, which is the channel or chamber with rigid walls 
that leads to it from the cavity of the left ventricle, project forwards in 
front of that cavity and of its mitral orifice, so that the orifice of the 
aorta, covered by the posterior wall of the conus arteriosus, interposes 
itself, as has just been stated, between the pulmonic and tricuspid orifices. 
By this arrangement the aortic orifice advances more neaidy to the front 
of the chest, the shallow conus arteriosus being in front of the orifice, and 
the deep cavity of the right ventricle being below it. Hence the murmur 
of aortic regurgitation, and an intensified aortic second sound, and co- 
incident doubling of that sound, are heard loudly over and to the left 
of the middle third of the sternum in front of the arterial cone and the 
root of the aorta.” When there is pulmonary regurgitation, again, the 
conus arteriosus will be the seat of the fluid veins which produce the 
diastolic murmur, and over it, accordingly, we may expect to find the 
maximum intensity of the murmur. The fact that in mitral stenosis the 
conus arteriosus is generally enlarged, and therefore extends to the left 
of the sternum to a greater degree than in the normal condition, does not 
seem to offer an entirely satisfactory explanation of the peculiar localiza- 
tion of this murmur, supposing it to be an aortic regurgitant murmur, 
almost wholly to the left of the sternum. I must admit, however, that 
in cases in which a diastolic murmur was audible over the lower half of 
the sternum, and the other evidence in favor of aortic regurgitation was 
strong, I have often been struck by the loudness of the murmur to the 
left of the sternum. Possibly enlargement of the right ventricle, with 
extension of the conus arteriosus to the left, was present in all these 
cases. 

The murmur of high-pressure in the pulmonary artery is not peculiar 
to mitral stenosis, although it is most commonly met with, as a conse- 
quence of this lesion. Any long-continued obstruction in the pulmonary 
circulation may produce it. The pulmonary valves, like the aortic, do not 
become incompetent, apart from structural change. Probably no 


•Reynold’s System of Medicine, Vol. IV, p. 84. 
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amount of blood pressure in the pulmonary artery will render them so 
suddenly, as, at least, theoretically, the mitral valves may be rendered 
incompetent. Changes in the vessel, with widening of its channel, and, 
eventually, of its orifice, long precede the occurrence of incompetence 
of its valves. The pulmonaiy murmur of high-pressure is probably never 
persistent at first, and one of its most remarkable features is, as a rule, 
its variableness in intensity. On some days it will be distinctly heard, 
on others, it will be indistinct, or even inaudible ; while extreme accentu- 
ation of the pulmonary second sound is always present, the closure of the 
pulmonary semilunar valves being generally perceptible to the hand 
placed over the pulmonary area, as a sharp thud. This non-persistence 
of the murmur, in the earlier stages, at any rate, is only what the study 
of dilatation of the aorta and the consequent regurgitation would lead 
us to expect. Indeed, so common is a soft, blowing murmur, after an 
accentuated aortic second sound, that extreme accentuation should make 
us listen, with special care, for a murmur, and even though it be absent 
on the first occasion the search should not be abandoned. My belief is, 
that when the aortic second sound is extremely accentuated, regurgita- 
tion, to some extent, will probably occur sooner or later. Its superven- 
tion in aneurism of the first part of the arch of the aorta is a familiar 
fact. Post mortem, enlargement of the left ventricle, in these cases, may 
be a better indication of regurgitation having occurred during life than 
the usmal test of filling the cut aorta with water, a proceeding which can- 
not imitate the action of the forcible blood-currents in the living body. 
An accentuated second sound is no way incompatible Avith a certain 
amount of incompetence of the semilunar valves; on the contrary, an 
accentuated second sound, associated with a regurgitant murmur, is clin- 
ically common. 

Writing in 1881,* after describing the regurgitant murmur of aortic 
dilation, I referred to the murmur which is the subject of this paper, 
as follows: am inclined to believe that a murmur of similar mech- 

anism occurs on the right side of the heart, when there is much obstruc- 
tion to the pulmonary circulation, Avith a dilated pulmonary artery.’* 
My subsequent experience has only seiwed to confirm the opinion thus 
cautiously expressed more than seA’en years ago, though my faith has 
from time to time been shaken by a case presenting a murmur Av^hich I 
had at first imagined to be an example, but AA^hich, on further investiga- 
tion, proA^ed to be of aortic origin. 

At a meeting of the Clinical Society of London,! on January 27th, 
1888, Sir Dyce DuckAvorth related a case of “tricuspid and mitral stenosis 
in Avhich physical signs of pulmonary arterial reflux Avere present,” 
and stated his belief that the pulmonary arterial reflux Avas probably 

•The Physical Signs of Cardiac Disease, Maclachlan and Steward, Edinburgh, 188t. 

tUritlsh Medical Journal, Fcbruarj', 1888. 
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explicable by the dilated state of the vessel which was found after death. 
In this ease the mxirmur was not persistent, in this respect correspond- 
ing to the description given ahove. 

Only a few cases of incompetence of the pulmonary valves from struc- 
tural change or deformity are on record. One of these was related bj' 
the late Dr. J. Wfirhurton Begbie, who described tlic site of the murmur 
in the following words: ^^On more careful examination, the thrill was 
found to be almost entirely iimited to the situation in which a loud 
systolic murmur was heard with the greatest degree of intensity. That 
was at the left border of the sternum, over tlie cartilage of the third rib. 
The systolic murmur thus distinguished was Idowing in cliaractcr and of 
unusual loudness; in the same situation it was followed by a diastolic 
murmur of much less intensity. The systolic murmur was readily dis- 
tinguished over the whole tipper part of the chest, but Avith much facility 
the seat of its greatest intensity ivas determined to he that already in- 
dicated. The diastolic murmur was limited, or almost limited to the same 
situation. 

Doctor Playdenf writes: — *‘From aortic diastolic murmur that of pul- 
monary inadequacy may be distinguished, not only by its scat of origin 
being to the left of the sternum, but likewise, as urged by Doctors Gordon 
and Begbie, by the absence of visible pulsations in the arteries.^' 

Doctor Hopet Avrotc: — Diastolic murmur of the pulmonic valves ... I 
created this murmur artificially in an ass poisoned ivith ivoorara, by 
making a perforation through one valve. We found the murmur soft, 
prolonged, and audible down the ventricle, exactly as in aortic regurgita- 
tion. In the human subject the pulmonic would probably be louder tlian 
the aortic diastolic murmur, because its seat is nearer the surface.^* 

Doctor Bramwell§ writes: — * 'Pulmonary incompetence is attended 
with a diastolic murmur, which has its point of differential maximum 
intensity in the pulmonary area, and its direction of propagation down- 
wards to the right. The murmur, like the diastolic murmur of aortic 
regurgitation, would probably in many cases, be best heard at the lower 
end of the sternum. 


The limitation of the murmur of pulmonary regurgitation to the left 
of the sternum does not seem to be in accordance Avith theoretical con- 
siderations, for AVD should expect the murmur to be conducted, as Doctor 
BramAvell says, 'doAvnAvards and to the right,* ^ OA^er the right A'entriclc. 
Apparently this is not the case, as a rule, and when the murmur is con- 
ducted to the lowest part of the sternum its maximum intensity Avill 
alv^ be found to the left of the bone. 


♦Beale's Archives of Medicine, Vol. II, page 11. 
tDiseases of the Heart and Aorta, p. 1,005. 

tA Treatise on the Diseases of the Heart and Great Vessels, 3rd edition v 7G 
SBlseaaes of the Heart and Thoracic Aorta. eauion, p. 7i>, 
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With regards to prognosis, the murnnir probably points to the vigour 
of the right ventricle being \vell maintained. 

The discrimination of the murmur in question from the murmur of 
aortic regurgitation will always be a matter of peculiar difficulty, from 
the reasons already indicated ; but it is surely of some importance that 
conditions so dissimilar as arterial regurgitation on the right and on the 
loft sides respectively of the heart should be distinguished at the bed side. 

In matters medical there should not even be the semblance of special 
pleading. Let me, therefore, in conclusion, distinguish between the facts 
observed, and the theory advocated to explain them. It is simply a mat- 
ter of experience, that in a consideI^^bIe proportion of typieal cases of 
mitral stenosis there is audible a murmur with the characters and in the 
situation described .above, while in the same cases the left ventricle is 
not onl.arged* and the pulse does not possess the peculiarities which we 
know to i)c produced by aortic regurgitation. Shall wc explain the fact 
hy saying that the mitral stenosis prevents the enlargement of the left 
ventricle, which would otherwise result from aortic regurgitation, and 
at the same time interferes with the due development of Corrigan pulse; 
.a7ul moreover that in these cases the leakage through the aortic valves 
is trifling in amount? We m.\v do so plausibly’ enough. Or shall %ve 
agree with the late Doctor Fagge, whose every sentence deserves atten- 
tion, in his .statement with reference to a case of pulmonary regurgita- 
tion from disease of the valves, in which case the great rarity of the dis- 
ease led to its rejection as a diagnosis.! ‘‘Indeed one can hardly expect 
in future to attain to greater accuracy; for (as we shall presently sec) 
the pulse may fail to be characteristic of aortic regurgitation even when 
this disease exists; and the tendencj’ of aortic diastolic murmurs to be 
transmitted downwards along the sternum, must alway.s prevent a pul- 
monary regurgitant murmur from being identified by its being heard 
over the right ventricle,*' and confess that, under the circumstances, we 
cannot distinguish an aortic from a pulmonary regurgitant murmur? 
To tho.se to whom neither the dogmatic assertion that all such miirmurs 
as I have described, are, in spite of the absence of any confirmatory evi- 
dence, aortic in origin, nor the sceptical non possumus of Doctor Fagge, 
commends itself, I would urge a careful consideration of “the high- 
pressure murmur of the pulmonary artery** as a feasible explanation. 
I have stated my own opinion; from others I ask only that this murmur 
.should find a place — however subordinate — among the physical signs of 
disease, which they recognise. 


•We occasionally meet with an enlarged left ventricle In a case of apparently pure 
mitral stcnosl.?. The cause of such enlargement was long a mysteri* to me, but I now. 
believe that it is produced at an early period of the dlsea.«?e, while mitral regurgitation 
was the only or predominant effect of the valve changes. 

IReynohi’s System of Medicine, Vol. IV, p. 646. 
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explicable by the dilated state of the vessel vdiich was found after death. 
In this case the murmur was not persistent, in this respect correspond- 
ing to the description given above. 

Only a few cases of incompetence of the pulmonary valves from struc- 
tural change or deformity are on record. One of these was related by 
the late Dr. J. Warburton Begbie, who described the site of the murmur 
in the following words: ^^On more careful examination, the thrill was 
found to be almost entirely limited to the situation in which a loud 
systolic murmur was heard with the greatest degree of intensity. That 
was at the left border of the sternum, over the cartilage of the third rib. 
The systolic murmur thus distinguished was blowing in character and of 
unusual loudness; in the same situation it was followed by a diastolic 
murmur of much less intensity. The systolic murmur was readily dis- 
tinguished over the whole upper part of the chest, but with much facility 
the seat of its greatest intensity was determined to be that already in- 
dicated. The diastolic murmur was limited, or almost limited to the same 
.situation.^’* 

Doctor Haydent writes: — ^‘Prom aortic diastolic murmur that of pul- 
monary inadequacy may be distinguished, not only by its seat of origin 
being to the left of the sternum, but likewise, as urged by Doctors Gordon 
and Begbie, by the absence of visible pulsations in the arteries/' 

Doctor HopeJ wrote: — ‘^Diastolic murmur of the pulmonic valves ... I 
created this murmur artificially in an ass poisoned with woorara, by 
making a perforation through one valve. We found the murmur soft, 
prolonged, and audible down the ventricle, exactly as in aortic regurgita- 
tion. In the human subject the pulmonic would probably be louder than 
the aortic diastolic murmur, because its seat is nearer the surface." 

Doctor Bramwell§ 'writes: — “Pulmonary incompetence is attended 
with a diastolic murmur, which has its point of differential maximum 
mtensity in the pulmonary area, and its direction of propagation down- 
wards to the right. The murmur, like the dia.stolic murmur of aortic 
regurgitation, would probably in many cases, be best heard at the lower 
end of the sternum. “ 


The limitation of the murmur of pulmonary regurgitation to the left 
of the sternum does not seem to be in accordance with theoretical con- 
siderations, for we should expect the murmur to be conducted, as Doctor 
Bramwell says, “downwards and to the right over the right ventricle. 
Apparently this is not the case, as a rule, and when the murmur is con- 
ducted to the lowest part of the sternum its maximum intensity will 
always be found to the left of the bone. 


•Beale's Archives of Meaicinc, Vol. II, page H. 
tDlseases of the Heart and Aorta, p, 1,005. 
tA Treatise on the Diseases of the Heart and Great Vessels 
SDlseases of the Heart and Thoracic Aorta. 
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With regards to prognosis, the luurnuir probably points to the vigour 
of the right ventricle being well maintained. 

The discrimination of the murmur in question from the murmur of 
aortic regurgitation will always be a matter of peculiar difficulty, from 
the reasons already indicated ; but it is surely of some importance that 
conditions so dissimilar as arterial regurgitation on the right and on the 
left sides respectively of the heart should be distinguished at the bed side. 

In matters medical tliere should not even be the semblance of special 
pleading. Let me, therefore, in conclusion, distinguish between the facts 
observed, and the theory advocated to exjdain them. It is simply a mat- 
ter of e.xperience, that in a considerable proportion of typical eases of 
mitral stenosis there is audible a murmur with the characters and in tlie 
.situation described above, while in the same cases the left ventricle is 
not enlarged’ and the ])ulsc does not possess the peculiarities which we 
know to be produced by aortic regurgitation. Shall we explain the fact 
by saying that the mitral stenosis prevents the enlargement of the left 
ventricle, wliich would otherwise result from aortic regurgitation, and 
at the same time interferes with the due development of Corrigan ^s pulse; 
and moreover that in these cases the leakage through the aortic valves 
is trifling in amount? We may do so plausibly enough. Or shall we 
agree with the late Doctor Fagge, whose every sentence deserves atten- 
tion, in liis statement with reference to a case of pnlmonaiy regurgita- 
tion from disease of the valves, in which case the great rarity of the dis- 
ease led to its rejection as a diagnosis.! Indeed one can hardly expect 
in future to attain to greater accuracy; for (as we shall presently see) 
the pulse may fail to be characteristic of aortic regurgitation even when 
this disease exists; and the tendency of aortic diastolic murmurs to be 
transmitted downwards along the sternum, must always prevent a piil- 
monarj' regurgitant murmur from being identified by its being heard 
over the right ventricle,*' and confess that, under the circumstances, we 
cannot distinguish an aortic from a pulmonary regurgitant murmur? 
To those to whom neither the dogmatic as.sertion that all such murmurs 
as I have described, are, in spite of the absence of any confirmatory evi- 
dence, aortic in origin, nor the sceptical non posstntms of Doctor Fagge, 
commends itself, I would urge a careful consideration of high- 

pressure mumur of the pulmonary artery" as a feasible explanation, 
r have stated my own opinion; from others I ask only that this mizrmur 
should find a place — however subordinate — among the physical signs of 
disease, which they recognise. 


•We occasionally meet with nn enlargetl left ventricle In a case of apparently pure 
mitral stenosis. The cause of such enlargement was long a mysterj' to me, but I now 
believe that It is produced nt an early period of the disease, while mitral regurgitation 
was the only or predominant effect of the valve changes. 
tReynoId'.*? System of Medicine, Vol, IV, p. 646. 
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1888 

ETIENNE-LOUIS ARTHUR FALLOT 

DESCRIPTION OF THE “MALADIE BLEUE.” LATER TO 
BE KNOWT'I AS THE TETRALOGY OF FALLOT 



ETIENNE^LOUIS ARTHUR FALLOT 

(1850.1911) 

5 'tIENNI;.L 0DIS ARTHUB TALLOT vran l)oni in Ctttc, Trance, on September 
29, 1850. Ho was educated at the LyeCe at Mawclllc, where be received a prlrc 
for high scholastic ability. He studied medicine at the fccolc do M^dcclnc at Mar- 
BClUc. After graduation he served as substitute professor of jncdldnc at the tTnl- 
verslty of Marseille from 1882 to 188G. In 188C Tallot took charge of the course of 
pathologic anatomy. He continued in this capacity until 1888, In which year he was 
appointed professor of hygiene and legal medicine. He continued in this post until 
his death on April 30, 1011. 

Because of Tallot’s request that no eulogy be written after his death, little bi- 
ographic information concerning him Is available. Ballot’s memory is perpetuated, 
however, by his studies on the congenital affections of the heart. He dc.scrlhcd with 
precision the most common anatomic type. He demonstrated In 1888 that the cardiac 
lesions of the ’‘maladic hicuc” (morhus cacruJeus) may be summed up In a charac- 
teristic tetralogy which h.as since been called hy his n.ime. We arc reproducing in 
translation Ballot’s summ.ary of this important work. 



CONTRIBUTION TO THE PATHOLOGIC ANATOMY 
OF MORBUS CAERULEUS (CARDIAC CYANOSIS)* 

By 

DR. A. FALLOT 


Here we coDelude the i)resenlntu>n of the results of our investigations; 
not that we pretend to have covered the sul)jeet completely, or to have 
discussed nil of its details, hut lieeausc we have renched the limit that 
"vve set at the beginning. The hdlowing lines briefly summarize the eon« 
elusions W'hich we believe may he draw*n from our study. 

I. Until now, clinicians ha\e considered the precise diagnosis of 
anatomic lesions of nmrhus caeruleus of ahnost unsurmountahle difficulty, 
as if it eoulcl he pronouneed only as a vague and uncertain hypothesis. 
On the contrary, wo .see from our ithservations that eyano.sis, especially 
in the adult, is the result of a small immher of cardiac malformations w'cll 
determined. 


II. One of these cardiac rnalftnanations is much tuorc frequent than the 
others, since wc have found it in about 74 per cent of our cases; this is 
what the clinician sliould rliagnose and in doing so, Jii.s ehnnee.s of error 
are relatively slight. 

III. This malformation consists of a true anatomopalhologic tj’pe repre- 
sented by the following tetralogy* (1) St enosi.s of the pulm<»naiy ar- 
tery; (2) Interventricular communication; (3) Deviation of the origin 
of the aorta to the right; (4) llyportrojdiy, almost always concentric, 
of the right ventricle. — Failure of obliteration of the foramen ovale may 
occasionally he added in a wholly accessory manner. 

IV. One cannot, at present, attribute cyanosis to the persistence of the 
foramen ovale without putting himself in explicit oppasition to the great 
majority of observed facts; communication of the two auriclc.s, when it 
exists without any other concomitant cardiac lesion, does not produce 
cyanosis. 

V. From the liistorical point of view one finds, w^ith the wTiters of the 
last century and of the beginning of the present one, a fair number of 
observations on cyanosis; for the most part they offer the interesting 


•Fallot, 

Rorlu'xtfr, 


\ • Contribution h i'anatomlr* patholoplquo <lc Ja nmlad/c blcue (cyanose 
Mar^r-lJle 2'; 41S-420. 1888. Tran.slntcd by Dr. U Morls^cttc, 
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peculiarity that the existence of tlie va?*ious cardiac lesions previously 
mentioTJcd is met ^vith and fully dcscrihcd. 

VI. Finally, from the point of view of paliio^enesis, the theory which 
considers interventricular coinnninicalion as a simple phenomenon, ap- 
pertaining to a group of rcver.sivc anomalies, rests only on a superficial 
and inexact interpretation of facts; in persons with morbus cacruleus, 
the incompletely developed septum cannot by any means be considered 
as the analogy of the false septum of vcrtch rates to communicating 
ventricles. It seems to be much more logical and more in conformity 
with the laws of physiology to regard the whole series of cardiac changes 
enumerated as wholly the result of pulmonary stenosis. Ah to the cause 
of this, we believe that we must attribute it not to a simple arresting of 
development but rather to a pathologic process developing during intra- 
uterine life at the level of the pulmonary valves and of the region of the 
infundibulum which is contiguous to them. 
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1893 

WILHELM HIS, JR. 

DESCRIPTION OF THE AURICULOVENTEHCULAR 
BUNDLE (BUNDLE OF HIS) 







WILHELM HIS, JR. 

(1863-1934) 

**Thc hnoicJcdnr of Ihc rJcnrrvntrd hcatittr; heart atid the sirjmficonee of the nervous 
function t\ lodny n.*? forty years before, a fa.<snnntti\n hut incoinyletely solved 

— Williflrn His, in 193S, at tho ago of seventy 
( Khm^che JI orhenschnf t ). 

HIS, THE YOUNGER, 'was born in Basle, Switzerland, on December 
29, 1863. His father at that tune was professor of anatomy at the University of 
Basle. Wilhelm His, the elder, was called to the University of Leipzig in 1872. There 
he shared "with Carl Lud'wig the chair of anatomy vacated by Weber. Wilhelm 
Junior studied at the gymnasium in Leipzig. Leipzig was the center of culture in 
Southern Germany and the young student's outlook -was broadened by his many 
contacts with music and the arts. Young His spent the last two years of his gymna- 
sium at Basle. He studied at the Universities of Leipzig, Strasbourg, Bern, and 
Geneva. He was graduated from the University of Leipzig in 1888. 

In 1889 he became an assistant in the medical clinic at Leipzig under Heinrich 
Curschmann. In this clinic Krchl was a first assistant and Ernst Komherg was a 
co-assistant. In 1893 a small volume entitled “Arbeiten aus dem mcdizinischen 
Kllnik zu Leipzig' ’ was published from the chnic. In addition to some fundamental 
studies by Krchl and Romberg there appeared in this work the first observations of 
His concerning the atrioventricular bundle of the heart and its function. We are 
presenting in translation Hls's summary, as recorded in this early paper. Of the 
experimental work which led him to his discovery. His wrote, in 1933: 

"It was the current teaching of the time that the ganglia are the autonomic 
centers of the heart. Only Engelmann, in Utrecht, and Gaskell, in Cambridge, held 
the belief, based on tbeir experiments, that the heart muscle itself is able to originate 
rhythmic stimuli I was present one day when Krehl and Romberg discussed these 
subjects. I proposed to them to study from an emhryological point of 'view the de- 
velopment of the heart to try to ascertain whether or not the heart is able to beat 
before It has nerves and ganglia. At that time I had finished an emhryological paper 
under my father's direction and was, therefore, familiar with the technique necessary 
for such a study, 

"I followed the development of the cardio-nervous system through several verte- 
brates and could prove that in all these animals the heart beats before it receives 
cerebral spinal nerves or ganglia. One point remained mysterious, namely, the con- 
duction of the stimulus from one part of the heart to the other. 

"Gaskell had shown that in the frog and turtle the conduction is made by way 
of the muscles. I tried to prove such a muscular connection in the adult mammal 
and in human heings by examining serial sections in the vanous embryonic stages. 

I finally found these muscular connections and described them in 1893. Eew have 
read this paper." 

In His's original paper of 1893 he also described the first instance of the oc- 
currence of Adams-Stokes syndrome in Germany, and he was able to demonstrate 
the pathologic seat of the interrupted conduction in the bundle. 
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Hlfl, In 1801, Ijccamc asKoclatc profcsnor of Intonial mcdlcJno at the Univergity of 
Leipzig, In 1901 ho -went to Dresden and in 1902 he succeeded Friedrich MlUlcr as 
director of the medical clinic at Basle. At Basle, His became interested In physiologic 
chemistry and with his assistant, Bloch, ho worked on tho hiochcraic aspects of uric 
acid. 

In 1907, His succeeded Ernst Victor von Leyden in Berlin. Here, he continued his 
studies on the heart and also gave much attention to the metahollsra of gout and to 
diseases of the blood. In Berlin ho was popular as a teacher. He also served for 
some time as editor of tho ''Zcltschrlft fUr klinlscho Mcdlzln/' and later became di- 
rector of the tot medical clinic at tho University of Berlin. 

His had hocomo a naturalized citizen of Saxony in 1895, so that at the outbreak 
of tho World War ho joined tho German army as a voluntary soldier in spite of his 
being Swiss by birth. The German surgcon-gcneral, Lieutenant-General Otto von 
Sebjeming, created a special appointment for him, that of consulting Internist on 
September 2, 1914, and ho was assigned to the theater of tho war in East Frussia. 
His observations on, and measures against, epidemics proved to he very valuable and 
von Sebjeming sent him on missions to Turkey, AsLa Minor, the Western theater of 
war, Bussla and tho Ukraine. During tho war, he was the tot to describe (February 
23, 1916, at Warsaw) Volhjmla fever (trench fever), which hq named after a district 
in Eussia in which he observed the disease. His's experiences In tho war were sot 
forth in a small hook, “Dio Front dcr Arztc.“ This was published in 1931, and 
proved so fascinating that It had wide circulation outside of the medical profession. 
In 1933 tho Association of Military Surgeons of tho United States sponsored an 
English translation of the book by Dr. Oustavus hL Blech, of Chicago. 

The outstanding characteristic of Hls’s personality was a lofty standard of educa- 
tion and culture. He was a good violinist, a talented painter, and had a keen appreci- 
ation of art, literature, and history. 

His suffered from emphysema and died on October 10, 1934. 
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THE FUNCTION OF THE EMBRYONIC HEART AND 
ITS SIGNIFICANCE IN THE INTERPRETATION OF 
THE HEART ACTION IN THE ADULT* 

By 

DR. WILHELM HIS, Jr. 


After extensive investigation I was able to find a muscle bundle which 
connects the auricular and ventricular septal walls, and which apparently 
had not been observed before, because it is only visible in its entire dis- 
tribution when the septal walls are cut exactly in the horizontal direc- 
tion. I was able to recognize the course of this bundle on such sections 
and on serial sections, and have proved its presence in an adult mouse, in 
a new-born dog, in tw'O new-born infants and one adult, about 30 years 
of age. The bundle arises from the posterior 'wall of the ventricle near 
the auricular septum in the atrioventricular groove; it joins the up- 
per edge of the ventricular septum and ramifies, coursing on the septum 
anteriorly until it branches near the aorta into a right and a left branch, 
the latter terminating in the base of the aortic cusp of the mitral valve. 

I cannot state wdth certainty whether this bundle actually conducts the 
Impulses from the auricle to the ventricle, as I did not perform any ex- 
periments dealing with the severing of the bundle. Its presence, in all 
events, is contrary to the opinion of those, who, in the absence of such 
a muscular connection between the auricle and ventricle, attempt to prove 
the necessary presence of a nerve conduction. 


•His, wnhelm. Jr. : Die Tha.tlgkelt des cmbryonalen Her 2 ^s und deren Bedeutung 
fUr die Lehre von der Her 2 bewegung belm Erwachsencn, Aroetten awt der med, Kitn. xu 
Leipziff, 1893, pp. 14-50. Translated by F. A- W. 
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FRANCIS HENRY WILLIAMS 

( 1852 - 1936 ) 

(^^RANCIS HENEy WILLIAMS, a pioneer m the development of roentgen-ray 
c/ and radium therapy, was horn in TJxhridge, Massachusetts, the son of Henry 
Willard and EUzaheth Dew Williams. He attended the Massachusetts Institute of 
Technology and was graduated from that institution in 1873. The following year, he 
traveled around the world. During this trip he attended a meeting in Japan as a 
member of the United States Transit of Venus Expedition. 

EoUowing his journey, Williams began the study of medicine at Harvard Uni- 
versity, and in 1877 he received the degree of Doctor of Medicine from that institu- 
tion. He spent the next two years in Europe in postgraduate study. 

In 1879 he established himself in Boston and began the practice of medicine, in- 
teresting himself particularly in diphtheria. In Boston he spent his long and useful 
career. In 1884, he was appointed instructor in materia medica in the Harvard Med- 
ical School, and he later became assistant professor of therapeutics at that school. 

In 1891 he was married to Anna Dunn Philips, of Boston. 

Williams first began his work on the roentgen rays in 1896 (only a year after 
their discovery) while he was visiting physician to the Boston City Hospital. Be- 
cause the Boston City Hospital at that time did not possess the necessary facilities, 
his first patients were examined at the Rogers Laboratory of Physics of the Massa- 
chusetts Institute of Technology. Eventually, the trustees of the Boston City Hospi- 
tal granted him quarters in the basement and there he worked until 1915. In 1913, 
with the establishment of the roentgen-ray department at Boston City Hospital, he 
was appointed senior physician. 

WiRiams was quick to observe tbe diagnostic value of the roentgen rays. We are 
reprinting his important article, which was one of the first published accounts of 
fluoroscopy of the heart (1896). Therem, in addition to showing how pathologic 
conditions may be observed by means of the fiuoroscope, he suggested correlating 
roentgen-ray studies with data obtained by other means of physical diagnosis. 

By 1898, through the medium of the fluoroscopic screen, Williams was able to 
demonstrate the application of the roentgen rays to the diagnosis of thoracic 
aneurysm, pericardial effusion, cardiac hypertrophy, cardiac transposition, emphy- 
sema, pleurisy with effusion, pneumothorax, including hydropneumothorax, and pul- 
monary tuberculosis. 

In 1899 Williams and Walter B. Cannon, with the aid of the fiuoroscope, demon- 
strated important physiologic facts concerning the stomach and intestines. In two 
children, they were able to show the relationship of visceral position to suggestive 
posture, the exairsion of the stomach during respiration, and the changes in its 
shape during digestion. 

In 1901, Williams published his comprehensive work, “Roentgen Rays in Medicine 
and Surgery.** This was a successful publishing venture and a second edition ap- 
peared in 1903. 

With his friend, Dr. William Rollins, Williams perfected new instruments to aid 
the practical use of roentgen rays and radium. Chief among these was the invention 
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of tlie fiuorometer in 1902. This instrument is used for measuring the quantity of 
roentgen rays given out hy the roentgen-ray tube. It has also been used for the 
quantitative estimation of beta particles (electrons) and gamma rays given off hy 
the radium (and radioactive) salts. Williams and Rollins also improved on the 
fluoroscopic screen and invented a mechanical stereoscopic fluoroscopc. 

Dr. Williams was the recipient of many honors. He was a fellow of the American 
Association for the Advancement of Science, and a fellow of the American Academy 
of Arts and Sciences, He served as president in 1917-1918 of the Association of 
American Physicians. He was an active member of the Massachusetts Medical So- 
ciety, the American Medical Association and the SociSt^ de Kadiologie m^dicalo de 
Prance. He was a corresponding member of the K. K. Gesellschaft der Arzto In 
Vienna, and an honorary member of the American Radium Society, the American 
Roentgen Ray Society, and the Radiological Society of Worth America. 

It is significant, as Percy Brown has pointed out, in ** American Mart 3 rrs to 
Science Through the Roentgen Rays, * ’ that Dr. Williams realized the dangers Inherent 
in roentgen rays almost from the beginning of his career. Brown quotes Williams as 
saying.*! thought that rays having such power of penetrating matter, as the 
x-rays had, must have some effect upon the system, and therefore I protected my- 
self.” So far as is known, Williams never was afflicted hy the terrible ulcerative 
and carcinomatous processes that attacked other pioneer workers who did not venture 
to protect themselves against the roentgen rays. 

Dr. Williams retired from active practice in 1930, at the age of seventy-eight. He 
continued to contribute to the literature of his field until his death in 1936, At the 
age of eighty-three he published a small volume entitled: “Radium Treatment of 
Skm Diseases, New Growths, Diseases of the Eye and Tonsils.” 


*Brown. Percy; Amrncan Mnrtjjrs to 
SpHngficUl, 193 B, Charles C. Thomas; p. 17 
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A METHOD FOR MORE FULLY DETERMINING THE 
OUTLINE OF THE HEART BY MEANS OF THE 
FLUORESCOPE TOGETHER WITH OTHER USES OF 
THIS INSTRUMENT IN MEDICINE=>= 

By 

FRANCIS H. WILLIAMS, M.D. 

A SHORT account of some of my work on the applications of x-rays 
in medicine was read at the meeting: of the Association of American 
Physicians held in April last and has been published in their Transac- 
tions.” I now wish to speak further of some of the uses of the duore- 
scope in medicine, leaving a fuller discussion of them and of my o])serva- 
tions relating to physiology and diagnosis, to a later time, when I shall 
hope also to describe the methods of examination that I have employed. 

The picture which presents itself to the eye when the body is examined 
by the fluorcscope is full of interest. The trunk appears lighter above 
than below the diaphragm and the rise and fall of the muscle are dis- 
tinctly seen; the chest is divided vertically by an ill-defined dark band 
which includes the backbone ; and each side is crossed by the dark out- 
line of the ribs, the spaces between which, are the brightest portion of 
the picture. One also sees the pulsating heart, especially the ventricle.s, 
and under favorable conditions the right auricle and left auricle, but it 
Is difficult to separate the latter from the pulmonary nrteiy; a small 
portion of one side of the arch of the aorta may he seen in the first inter- 
costal space to the left of the sternum. The organs of the abdomen are 
much less readily observed, but the presence of a piece of lead or of 
substances impermealde to the Rbntgon rays may be detected in them. 
The neck and face may be reached with the fluorcscope; and in the arms 
and legs the bones and certain foreign substances may be seen. The head 
is the least promising field. 

In examining the heart by means of percussion, we can usually de- 
termine its left border, but we cannot find its lower border. Now let 
us see what can be done in this direction by means of the x-rays. The 
constant motion of the heart and diaplira gm interferes with the use of 
radiography but renders fiuorescopy all the more valuable. The lungs and 
the organs adjacent to them are the parts of the body which best lend 
themselves to fluoroscopic examination, because of the great difference in 

•Boston ISL & S. J. JS.'i: 335-337, 1896. 
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density between the former and the latter, or, in other words, of per- 
meability to the x-rays. The lungs being less dense than the neighbor- 
ing organs allow the x-rays to pass through them more readily, and thus 
appear light against a darker back-ground formed by the heart and parts 
of the liver and spleen, which, owing to their density, are less permeable 
by the rays and thus appear dark when seen througli the fiuorescope, 
that is, there is contrast. 

The heart lies in such a position, however, that ordinarily but a certain 
portion of its outline may be seen '5\ith a liuorescope, a horizontal plane 
may be imagined through the body, when in a standing position, that 
would pass through the heart, liver and spleen, as these latter organs 
overlap the heart to some extent; but it is readily possible to isolate the 
heart, as it were, by the contraction of the diaphragm ; the organs below 
the heart being then depressed, the overlapping is avoided and the heart 
being more closelj' surrounded by transparent lung tissue the whole of 
the apex, and part of its lower border come into view and may be drawn 
on the skin. A suitable position of the Crookes tube of course facilitates 
thi.s end somewhat. It is desirable to .see as much as possible of the heart 
at one time in order to best estimate its condition — then if necessary we 
may study one or another portion separately — and by means of this 
fluorescopic examination we can foUow a larger portion of its outline and 
gain more information as to its size, position and action than has hitherto 
been within our reach. I may add here that I have made an instrument 
that enables me to listen to the heart-sounds while watching the pulsating 
organ. 

The character of the revelations which are made to us by a fluorescopic 
examination of the heart may be most briefly suggested by Figs. 1, 2, 3 
and 4, taken from photographs of line.s traced on the skin, which follow 
the outlines of the organs as seen through the fiuorescope. The patients 
from whom these photographs were taken were lying on a canvas stretcher 
and the Crookes lube was placed under and about a foot below the trunk. 
These illustrations have been selected from a number of photographs I 
have thus far made. 

Case I. Fifty-seven years old. The Crookes tube was placed eighteen 
inches away from and under the point indicated by the black dot in Fig. 1. 
The heavy crossed lines indicate the sixth rib; the full lines, what was 
seen in the fiuorescope; the broken line, the border of the heart obtained 
by percussion, which on the left .side coincides with the line as seen in the 
fiuorescope. The lower border of the heart cannot be got by percussion, 
and is seen in the fiuorescope only during deep inspiration. No apex beat 
was fell. The full parallel lines on cither side of the body mark the 
diaphragm in ordinary' expiration and deep inspiration respectively. 

Case II. Twenty-seven years old. The full curved line on the left (sec 
Fig. 2), as far as tlio dot which marks the npe.x beat, and the broken line 
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inside, indicate both what was seen in the fluorcscope, and what was ob- 
tained by percussion — ^the full line during ordinary expiration, the broken 
line during deep inspiration. The continuation of the full curved line 
(beyond the broken line) that runs towards tljc sternum marks the lower 



Fig 1. 



Fig. 2. 


border of the heart, “which as above stated, is obtained by the fluorescope, 
and this only during deep inspiration. The two parallel lines on the left 
mark the diaphragm — the upper in ordinary expiration, the lower in deep 
inspiration. The difference between these is greater than in Pigs. 1 and 3. 
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Case III. A boy, eleven years old. The lines in Fig. 3 indicate what was 
seen in the fiuorescope. The full curved line on the left marks the border 
of the heart as seen during ordinary expiration; the broken line inside, dur- 
ing deep inspiration; the two parallel lines on either side, the diaphragm 
in ordinary expiration and deep inspiration ; the black dot, the point 
where the apex beat was felt. 



Fig. 4. 


Case IV. Fifty-eight years old. Enlarged heart; examination with the 
fiuorescope: the left and part of the lower border of heai’t are seen (Fig. 
4) and the diaphragm lines already alluded to in the other cases. TJie dif- 
ference between these last mentioned lines is less than usual. 
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of water. Thus it is easy to understand why fluid in the pleural cavity 
dulls or obliterates the outline of tlie adjacent organs, when the lungs be- 
come dense by disease they may obliterate not only the outlines of the ribs, 
but also those of the liver, spleen, and heart, as I have already indicated. 
When there is not marked contrast between tlie intercostal spaces and the 
ribs, or when the outlines of the clavicle and of adjacent organs are not 
defined, it should always arouse suspicion of something abnormal in the 
lungs or pleura. 

The application of x-rays to surgery has hitherto formed the promi- 
nent side of their usefulness ; I have pursued my investigations believing 
that it would be possible to demonstrate their usefulness in medicine, as 
distinguished from surgery, and am now confident that the advances these 
x-rays render possible in medical diagnosis are great, and that they wdll 
prove a more valuable instrument in the hands of the physician than of 
the surgeon. I have found them especially useful in diseases of the heart 
and lungs. We may now look where we have previously only been able to 
listen, and sometimes to hear but imperfectly. The advance consists not 
alone in what we can now see that we could not see before, but also in 
that we can by hand and ear, and eye together strengthen and confirm 
these separate observations beyond their respective limitations; singly 
they are beams, together an arch which justifies a heavier weight of 
inference. 

Most of the work here described has been done in the x-ray room at the 
Boston City Hospital; the cordial interest of the Trustees and of my col- 
leagues on duty has facilitated greatly the carrying out of these obser- 
vations, and I shall always be indebted to Prof. Charles R. Cross of the 
Massachusetts Institute of Technology and to the assistants in Ins labora- 
tory for the opportunity of studying the physics relating to the x-rays. 
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SIR WILLIAM HENRY BROADBENT 

(1835*1907) 

** I trust in God from day to day, seeking and asking for nothing beyond the happy 
vican^ neither j^overty not riches, hut grace to sene Him and do the tvork "He has given 
me to do.** 

— Sir William Henry Broad bent, 
quoted in The Practitioner. 

HENRY BROADBENT was bom at Longwood, a small village in 
Lii' Yorkshire, England, on January 23, 1835. His father was a manufacturer of 
woolens and desired that his son should succeed him in business. Thus, after young 
Broadbent received some academic traimng at Huddersfield College, he left school 
at the age of fifteen to leam the fundamentals of his father *s,business. After a trial 
of two years, not finding the work to his liking, the future baronet embarked on a 
career in medicine, his choice of profession. 

At the age of seventeen, Broadbent became an apprentice to a surgeon in Man- 
chester. The apprenticeship was for a five-year period and the fee was to include the 
expenses of a medical course at Owens College. Broadbent was a brilliant student 
and In spite of his meager resources and the need for his daily visits to patients, 
dispensing medicines, and attending lectures at the Royal School of Medicine he won 
medals in botany, materia medica, anatomy, physiology, chemistry, midwifery, 
surgery, and operative surgery. 

In 1856 Broadbent went to Iiondon for the first examination for the degree of 
Bachelor of Medicine at the University of London. There, too, he showed his in- 
tellectual superiority by winning gold medals in anatomy, physiology, and chemistry. 
In 1857 he passed the final examination of the Conjoint Board of the Royal Colleges 
of Physicians and Surgeons in London, and in 1858 he returned for his final exam- 
ination for the degree of Bachelor of Medicine at the University of London. There 
he received the gold medal in obstetrics and came away with first-class honors In 
medicine. 

As soon as he was qualified, he accepted the post of obstetric officer at St, Mary's 
Hospital in London. From this time until 1896 he was actively engaged m duties at 
St. Mary's. On the termination of his appointment as obstetric officer, Broadbent in 
1859 became resident medical officer. The following year he was appointed pathol- 
ogist to the hospital and also was chosen to lecture on physiology and zoology in the 
hospital's medical school. At a later date he became curator of the museum. In 
1860, also, ho received the degree of Doctor of Medicine from the University of 
London, and in the following year became a member of the Royal College of Phy- 
sicians. In 1864, on the retirement of Dr. Chambers, Broadbent was appointed as- 
sistant physician. 

At St. Mary's, Broadbent worked under Sibson, who at that time was a leading 
specialist on thoracic diseases. Sibson loved his specialty to such an extent that he 
was known to spend as long as half an hour listening to one murmur. Sibson was 
the source of Broadbent' s inspiration in his subsequent work on diseases of the 
heart. 
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In 1871 Broadbent was promoted to be physician in charge of the in«'patlont8 at 
St« Mary's, He was also appointed lecturer in medicine, a position which ho held 
for seventeen years. Broadbont was connected with many other hospitals In addi- 
tion to St. Mary's, He served as physician to the London Fever Hospital from 
1860 to 1879, and afterward acted as consultant. He was also on tho medical staffs 
at Western General Dispensary and the New Hospital for Women. 

Broadbont 's output of original papers was large. Those papers were later col- 
lected hy his son, Dr. Walter Broadbent, and published in book form.i Although 
Broadbent was naturally interested in tho whole field of internal medicine, he spent 
considerable time on the study of the nervous system and also the cardiovascular 
system. 

An article that contributed to his early pre-eminence in tho field of neurology was 
his paper on sensory-motor ganglia ,2 in which Broadbent explained tho immunity to 
paralysis of bilaterally associated muscles in hemiplegia. The subject of aphasia was 
also of interest to Broadbent and ho contributed several interesting articles on the 
condition. Broadbont also wrote on chorea, syphilitic affections of tho nervous sys- 
tem, Ingravescent apoplexy and alcoholic spinal paralysis. 

Broadbent 's great Interest in cardiology is reflected in his lectures on * 'Prognosis 
in Valvular Disease of tho Heart." He delivered these before tho Harvoian So- 
ciety in 1884. In 1887 he doUvered the Croonian lectures on tho pulse before the 
Eoyal College of Physicians in London, These he elaborated upon in his book, 
"The Pulse," published in 1890 by Carsoll and Company, London. This classic book 
shows what was accomplished with the use of the finger before the days of clinical 
employment of the sphygmometer. 

In 1891, when Broadbent was Invited to give tho Lumlolan lectures, he chose for 
his subject, "Prognosis in Structural Diseases of the Heart." These lectures as well 
as his Harvelan lectures were the basis for his book on heart disease published in 
collaboration with his elder son in 1897, Included therein was Broadbont's first 
description of tho signs of adherent pericarditis. This wo are reprinting. According 
to his own account (published In 1898) Broadbent established this famous cardiac 
sign as early as 1868; s but it was not until 1895 when his son, Walter, made note of 
it in the "Lancet"^ that it received its first publicity. 

In 1892 Broadbent was appointed physician in ordinary to tho Prince of Wales, 
who was later to become King Edward VII. Tho following year Queen Victoria con- 
ferred a baronetcy upon him on tho occasion of the marriage of tho Prince of Wales, 
whom Broadbent had attended two years previously for an attack of typhoid fever. 
Sir William was later named physician in ordinary to Kin g Edward VII, and in 
1901 ho was created a Knight Commander of the Victorian Order. 

Sir William was tho recipient of many honorary academic degrees In recognition 
of his achievements. Ho was awarded the degree of Doctor of Laws by Edinburgh 
TTnivorslty In 1898, and by St. Andrew's University In 1899. In 1904 tho University 
of Leeds made him an honorary Doctor of Science, and the University of Toronto 
granted him the degree of Doctor of Laws on the occasion of tho meeting of the 
British Medical Association in tho city of Toronto, in September, IGOG. 

Broadbent was one of the organizers and was also the first president of the 
Entente Oordlalo Mi^dlcalo (1904) and at the banquet given In Paris In honor of 


Selections from the ivritinpSf medical and neurolopical, of Sir 
UilHam JJroadDent, L-onaon, 1908, Frowlc, HoOtlor & Stouf?hton, 4*1‘1 pi>. 

remove Uio dilUculUca altontllni? tho application of 
Carpenters thcoiy of the function of tho scnsorl-motor ganglia to the common form 
of hemiplegia, Brit & For. M, Rev. 37: 468-481, 18CC. 

‘Broadbent, Sir W. : Adherent pericardium, Tr. M. Soc. London 31: 109-122, 1898. 
‘Broadbent, Walter: An unpublished physical sign. Lancet 2: 200-201, 1895. 
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EngUsli physicians lie was invested with the Grand Cross and insignia of a Com- 
mander of the Legion of Honor of the Eepuhlic of Prance. 

Apparently Sir William enjoyed good health most of his life. In 1906, however, he 
suffered a severe attack of pneumonia. This was followed hy empyema, which was 
successfully relieved hy operation, hut from which he did not fully recover. He died 
on July 10, 1907. 

Sir William Broadbent in 1863 had married Eliza Harpin, hy whom he had two 
sons and three daughters. His elder son, Dr. John Francis Broadhent, succeeded him 
in the baronetcy. The younger son was Dr. Walter Broadhent, to whom we have also 
alluded. 
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CHAPTER XVII 

DISEASES OF THE PERICARDIUM^^ 


ADHERENT PERICARDIUM 

By the term ‘'adherent pericardium’^ is implied the existence of ad- 
hesions between the visceral iind parietal layer»s of the pericardium, the 
result of pericarditis. They may be limited to fibrous bands stretching 
across the pericardial cavity, or they may be universal, in which case the 
pericardium and heart are so intimately connected that the pericardial 
cavity is entirely obliterated. Adhesions may also exist between the 
chest-wall or pleura and the pericardium, as a result of so-called mediastino- 
pericarditis. The adhesions if of old standing are tough and fibrous, so 
that the pericardium cannot be stripped from the heart without tearing the 
heart-substance. There is also commonly some iibi'oid change in the heart- 
wall due to substitution of fibrous tissue for muscle fibres damaged by 
previous inflammation. In the case of recent adhesions or lymph under- 
going organization into fibrous tissue, the two layers of pericardium on 
being separated will present a honeycomb or bread-and-butter-like appear- 
ance, owing to the layer of thick, sticky lymph which coats the surface. 


Physical Signs 


The physical signs differ according as the adhesions exist only between 
the two layers of the pericardium, or between the pericardium and chest- 
wall, or adjoining pleura as well. In the latter case they are more numer- 
ous and distinctive. Among them ai’e the following : 

Fixation of the apex beat, so that it does not alter its position in deep 
inspiration and expiration or in change of posture of the body. 

Systolic depression of one or more intercostal spaces to the left of the 
sternum, or of the lower end of the sternum and the adjoining costal 
cartilages, which may be caused by the heart dragging on them at each 
systole, through the agency of the pericardial adhesions. The systolic re- 
cession of spaces alone is, however, not a trustworthy indication, as it may 
be due to atmospheric pressure, more especially when the heart is much 
hypertrophied. When the costal cai'tilages or lower end of the sternum 
are dragged in there can be little doubt as to the diagnosis, as this could 
not be effected by atmospheric pressure. 


William H.. and Broadbent, John F, H : Heart disease tait/i special 
reference to propnosis and treatment, New York, 1897, 'William Wood & Co. ^ 
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Systolic recession o£ the site of the apex beat is an important sign when 
a definite apex beat can be felt; when there is no palpable apex beat, 
systolic pitting over its site may be clue to atmospheric pressure. 

A diastolic shock may sometimes be felt on palpation with the fiat of 
the hand over areas on the chest-wall where systolic recession is present. 
It is due to the clastic recoil of the chest-wall at the commencement of 
diastole ns soon as the pulling force exerted during the systole ceases. 

Systolic retraction of tlie lower portions of the posterior or lateral 
walls of the thorax may indicate the presence of a universally adherent 
pericardium. Such retraction may, however, be seen though the peri- 
cardium is not adherent to the heart, but only to a larger extent than nor- 
mal to the central tendon of the diaphragm and the muscular substance 
on either side, and to the ehest-wall as well. In such cases the heart is 
usually greatly enlarged and hypertrophied from old vahnilar disease. 
The explanation seems to be that the portion of the diaphragm to which 
the pericardium is adherent is dragged upwards at each systole of the 
heart, so that the points of attachment of the digitations of the dia- 
phragm to the lower ribs and costal cartilages are dragged inwards and 
retracted. 

The descent of the diaphragm in inspiration may be interfered with by 
pericardial adhesions between the heart and diaphragm, more especially if 
the pericardium is adherent to the chest- wall in front as well. This will be 
shown by impaired movement in respiration of the upper part of the ab- 
dominal wall in the epigastrium and left subcostal region. 

The area of cardiac dulness n-ill be increased, and will remain un- 
changed in inspiration and expiration, where there are extensive ad- 
hesions between the pericardium and chest-wall, as the lung, which nor- 
mally' overlaps part of the heart, will have been pushed aside, or perhaps 
have become involved in the adhesions, and be collapsed. 

Enlargement of Heart. — It is common with adherent pericardium to 
find the heart, more especial! 3' the right ventricle, considerably enlarged, 
in the absence of valvular disease or other obvious cause to account for it. 

It seems probable that such enlargement may be indirectly due to peri- 
cardial adhesions as follows; The heart becomes dilated during an at- 
tack of pericarditis, and, before it recovers its tone or can contract down 
again to its normal size, the pericardium becomes adherent and fixes it in 
this condition of dilatation, the right ventricle suffering more than the 
left, o^\^ng to its thinner walls, as well as for other reasons. 

Hypertrophy and dilatation of the heart, more especiallj' of the right 
ventricle, may therefore, in the absence of other obvious causes, such as 
valvular disease, high arterial tension, etc., to explain it, he a physical sign 
of considerable importance. 

Diastolic collapse of cervical veins was held by Friedreich to be of great 
diagnostic value when accompanied by systolic retraction of spaces; but 
I have never found it to he of service. 
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The above remarks apply to the question of diagnosis in cases where, 
wth or without valvular disease, there is no history of pericarditis, and 
the adhesions are of old standing. 

In cases of pericarditis, which can be kept under observation after the 
attack, there will be less difficulty in arriving at a diagnosis, and the 
indications which would lead one to suspect that the pericardium was 
becoming adherent are as follows: — 

1. Prolongation of the attack of pericarditis evidenced by a harsh fric- 
tion rub over the prae cordial area, which may persist for some weeks. 
AVhen at the margins of the area of cardiac dulness a pleuro-perieardial 
friction is also heard, it 'vvill indicate that adhesions are probably taking 
place between the pericardium and adjoining pleura or chest-wall as well. 

2. Permanent enlargement of the area of cardiac dulness to a marked 
extent after the subsidence of the pericarditis. 

3. The occurrence of symptoms of right ventricle failure after a period 
of temporary improvement, there being no apparent exciting cause for the 
breakdown of the right ventricle. Damage to the cardiac muscle by fresh 
myocarditis may, however, be responsible, and should be first excluded. 

Prognosis 

When the heart remains normal in size, and there are no adhesions be- 
tween the pericardium and chest-wall, the universal adherence of the 
pericardium to the heart may not in an adult tend to materially shorten life. 
When the heart is enlarged, or when the pericardium is also adherent to the 
chest-wall, the prognosis is more serious. When adherent pericardium exists 
as a complication of valvular disease, it is still more likely to prove fatal 
eventually, by so hampering the right ventricle as to prevent its recovery 
when once compensation has broken do^vn. The detection of adherent peri- 
cardium has also an important bearing on prognosis, inasmuch as it affords 
presumptive evidence of fibroid change in the heart-wall, and therefore 
renders the outlook even more unfavourable. 

Treatment 

The discovery of adherent pericardium, when present, is important 
from the point of view of treatment, not because anything can be done to 
remedy or remove the pericardial adhesions, once they are formed, but 
because, when it is present, it wiU be necessary to impose additional re- 
strictions on the patient, so that no undue risks may be run of upsetting 
the compensatory balance, Avhich would only be restored Avith great 
difficulty. 
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WILLEM EINTHOVEN 

( 1860 ' 1927 ) 

‘ * Sononrs, hoiveier, ivere to him a smaller recomyense than was the 
knowledge of the benefits which his long and arduous work had con- 
ferred upon his fellow men,"' 

— Sir Thomas Lewis, on 

WiUem Einthoven ( Reart J. 

0 NE or the greatest advancements m modem cardiology was the conception of 
a means to study the electrical changes which accompany each heart heat. The 
development of electrocardiography and with it modem cardiology owes to Einthoven 
a great debt. 

Willem Einthoven was horn in May, 1860, in the Dutch East Indies (Semarang, 
Java), but spent most of his life in Holland. There he studied at the University of 
Utrecht from 1879 until 1885, in which year he received his Doctor degree at the 
age of twenty-five. 

Even as a medical student he had showed a remarkable interest in the physical 
sciences, but not until 1886, when his paper, "On the Law of Specific Nerve En- 
ergies," was published, did his reputation in this field become established. 

In 1886 Einthoven also published his inaugural thesis, "On the Influence of Color 
Differences in the Production of Stereoscopic Effects." Einthoven’s basic interest in 
the ph 3 ^icai sciences is well reflected in this paper. In 1886, moreover, he was called 
to the chair of physiology and histology at the University of Leyden, in wMch post 
he was active for forty years until his death. 

Einthoven contributed much to the understanding of the physiology of the bron- 
chial musculature and to the knowledge of the physiology of the eye, but his greatest 
gift to medicine was his discovery of the string galvanometer. This pioneer contribu- 
tion elucidated the physical principles of the electrocardiogram and enabled cardi- 
ologists to study, accurately, the biologic and physiologic activities of the heart. 

At the end of the Eighteenth Century, Luigi Galvani (1737-1798), professor of 
anatomy at the University of Bologna, became interested in animal electricity. By 
accident one day he recorded a remarkable observation. A dissected frog had been 
placed on a laboratory table near an electric machine. Galvani ’s assistant had 
touched the nerves of the frog's leg with a knife, and the leg contracted vigorously. 
Galvani, intensely cunous, investigated the phenomenon, finally discovering that the 
leg would contract in such a manner only when the electric machine was sparking. 
Leaman quoted Galvani of writing that "strong contraction took place in every 
muscle of the limb and at the very moment when the sparks appeared.’ ’ 

In many different experiments, Galvani later studied contractions of the muscles 
by using different methods of electrical stimulation, including lightning. 

In 1842 Carlo Matteucci (1811-1868), another Italian, advanced the knowledge of 
electrical conduction. In an experiment he placed the cut, central end of the sciatic 
nerve of one leg of a frog on the muscles of the opposite leg. When he stimulated the 
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sciAtic nerve on the intact side, both muscles contracted, although only the normal 
side had been stimulated. This observation vras important in advancing knowledge 
of the influence of the electric current on nerves and muscles. 

In 1856 Albert von Kdllikor and hlilllcr discovered that an exposed frog’s heart 
produced an electric current which accompanied each beat. In 1878 John B. Sander- 
son and r. J. M. Page in England were finally able to record by means of tho capil- 
lary electrometer, for the first time, the current produced hy tho action of tho heart. 

The next advance in tho development of electrocardiography was contributed by 
Aug\istus D. Waller, who published a paper in 1887 entitled “A Demonstration on 
Man of tho Electromotive Changes Accompanying the Heart’s Beat,”J This paper 
wc rcpnnt on pp. G5G-G61. Waller showed that tho currents of tho heart could bo 
studied without opening the thorax of laboratory animals, that these studies could 
he made by connecting tho surface of tho body of such animals with electrodes to 
which the capillary electrometer was attached. These connections aftcrw.ard were 
known as leads. Waller also demonstrated that the current of tho heart in human 
beings could be studied In the same way. 



Elnthovcn’s string galvanometer 


(Courtesy Olba Symposia.) 

Much dimcuUy, however, was encountered with tho capillary electromotor. This 
instrument consisted of a column of mercury contained in n vertical glass tube, ono 
end of which wan dipped Into sulfuric acid. The mercury In this Instniment would 
bo disturbed by the electrical charge par-slng through it and tho up and down move- 
ments of the mercury were photographed on a moving sensitized plate. Blnco the 
mercury, because of Its Inertia, produced curves which were not exact, tho resulting 
recordings were not accurate measurements of tho electrical changes accompanying 
the heart beats. 

r.lnthovcn, in 1P03. employed the galvanometer, the Invention of Johannes S. O. 
fichweig ger (177P*1857), of the Unlvcrclty of Halle, to measure the electric current 
'j. 

f 7:?n] 




produced by the action of the heart. By the use of his string galvanometer, Eint- 
hoven perfected Schwcigger’s invention, “which meant that he introduced a practical 
method for electrocardiography. 

Einthoven described the physical principles of the electrocardiogram and made 
pioneer contributions to the physiologic uses in which it may be utilized. 

Soon Sir Thomas Lewis began to use the instrument in England and to correlate 
clinical data with observations arising from use of the new instrument, and the 
electrocardiogram thus became an indispensable aid of modem cardiologists. 

In 1924, Willem Einthoven was awarded the Nobel Prize in medicine for his com 
trlhutions which so greatly advanced the scientific study of modem cardiology and 
which are as important, perhaps, to the cardiologist as the use of digitalis is to the 
cardiac patient. 
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THE GALVANOMETRIC REGISTRATION OF THE HUMAN 
ELECTROCARDIOGRAM, LIKEWISE A REVIEW OF 
THE USE OF THE CAPILLARY-ELECTROMETER 
IN PHYSIOLOGY!* 


By 


W. EINTHOVEN 

Physiologic Laboratory in Leyden 

U P TO the present time, the human electrocardiogram discovered by 
Aug. D. Waller^ could be recorded only by means of the capillary- 
electrometer. Simple inspection of the curve inscribed by means of tWs 
instrument results in an entirely fallacious representation of the varia- 
tions of potential, which, as a matter of fact, actually existed. If one 
desires accurate values of the latter, the form of the registered curve 
must be corrected for the size of the capillary tube used, the degree of 
magnification, and the speed of the photosensitive plate. By this method 
one arrives at the construction of a new curve, the outline of which 
actually represents the variations of potential. 

In explanation of this fact, the following example will be offered.^ 

Fig. 1 represents the registered curve of Mr. v. d. W. by leads from 
the right and left hand, while Fig. 2 represents the corrected curve. 

The differences are obvious. One immediately likens the deflections C 
and D in the registered curve to the corresponding deflections B and T 
in the constructed curve. Only the latter portrays an accurate compari- 
son of the height of the deflections. 

What holds true for the electrocardiogram, also, in general, holds true 
for any other curve obtained by the capillary-electrometer, if one wishes 
to reproduce different changes in potential as occurring rather rapidly. 
One is obliged in both instances, regardless of the method* employed, to 


♦EInthoven, W. : Die galvanoTnetrl^clic Registrirung^ des menschlichen Elcktroltardlo- 
^ramm. zuglelch elne Beurtheilung der Anwendung^ des CapUlar-Elektro meters In der 
Physiologle, PflUger’s Arch. f. d. ges. Physiol. OD: 472-480, 1903. Translation by P. A. W- 
*An Investigation sponsored by the International Committee for the Unification of 
Physiologic Methods. 

*PhU. Trans. Roy. Soc-, London, vol. 180, p, 169-194, 1889, 
ap/lUger's Arch., Bd. 606. 101, 1896. 


*A3 shown on the preceding pages, the practical methods of electrocardiography result 
In. cu^es which may easily be analyzed In a graduated rectangular coordinating system ; 
see W. Elnthoven, Lippmann’s Capillar-El eklromcter zur Messung schncll wechselnder 
Potentlalunterschiede. PflUger's Archlv, Bd. 56, S. 528. 1894 — Id., Ueber den Elnfluss 
des ^Itung^Ideratandes auf die Geschwlndtgkclt der QuecksUberbewegung In Llppmann's 
CaplUar-Elektromcter. PflUger’s Archlv Bd. 60, S. 91, 1895 — Id., Ueber die Form des 
picnflchllchen Elektrokardlogramms, PnUger’s Archlv Bd. 91. S. 101. — ^Bven earlier, other 
capmaTy-electrometer curves were analyzed showing circular zero lines, that were taken 
fastened to a pendulum. See G. J. Burch, On a method of determining 
♦ varlaUons of a difference of potential by means of the capillary elec- 

Proceed, of the Royal Soc. of London voL 48, p. 89, 1890 — Id. On the time 
capillary electrometer. Philos. Trans, of the Royal 
Burdon- Sanderson, The electrical response to 
Journal of Physiol, vol. 23, p. 325. 1898— Elne 
f t-cclitwinkllgcn Coord Inatensyslem flndet man bel S. 
pnn tTAr'n A ^ Ausmcssung der Caplllarelektrometer-Curven. 

paper a review of the other collections 
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construct a new curve from the one originally inscribed, whereby ac- 
curate measurements can be determined, which arc chiefly concerned with 
diflerent calculations. 

I have sought a method in which, as far as possible, the construction 
of a new curve could be avoided, and finally, to olTer an instrument which 
primarily would satisfy the requirements of inscribing the electrocardio- 
gram of human beings in approximately, at least, its correct proportions. 

This instrument — the string galvanometer — is essentially composed of a 
thill silver-coated quartz filament, which is stretclicd like a string, in a 
strong magnetic field. When an electric current is conducted through this 
quartz filament, the filament reveals a movement which can be observed and 
photographed by means of considerable magnification, this movement is 
similar to the movements of the mercury contained in the capillary-elec- 
trometer. It is possible to regulate the sensitivity of the galvanometer 
very accurately within broad limits by tightening or loosening the string. 

0,5 5 ^- 

n — j — I — I — f r — rn — i — i — j — « — « — i — r-^ — i — r 



Fig. I. 


0,1 Sec, 



The theory, as well as the practical details, of this new instrument may 
be omitted at this time.^ It is not only of interest to discuss the simi- 
larity of the capillary-electrometer to this new instrument but also cer- 
tain characteristics by means of which the string galvanometer distin- 
guishes itself. 

It obviously is necessary to appreciate the fact that the movement of 
the string galvanometer measures electrical current, while the movement 
of the capillary-electrometer measures electrical potential. Here I '^vill 
state that each time that variations in potential or strength of current 


^ 'See TV. Einthoven, Bin ncues Galvanometer. JDnidc'a Annalcn dcr Physik. Also In 
Ondcrzockkinpen Physfol. Laborat Ecyden, 2 Rcibe. Bo. 5. 
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occur, the mercury meniscus, as well as the filament, is in motion. And 
during the phase of activity the eapillarj^-electrometer must become alter- 
nately charged and discharged, while the string in the magnetic field de- 
velops an opposite electromotive force. 

In addition, under conditions of constant and great resistance, together 
with negligible induction, the strength of the current must at any mo- 
ment be proportional to the effective electromotive force, such as is usu- 
ally the case in electrophysiology. Therefore, the differentiating prin- 
ciples of the electrometer and the galvanometer do not prevent the com- 
parison of the two instruments. 

The string galvanometer, as compared with the capillary-electrometer, 
offers various advantages. 

1. In the first place, there are many instances, but particularly in the 
registration of the electrocardiogram of human beings, in which the deflec- 
tions occur with more perfect aperiodicity, greater rapidity and with 
greater amplitude than those occurring with the capillary-electrometer. 
The greater sensitivity of the string galvanometer must be ascribed partly 
to the fact that the finer quartz filament, in spite of its greater length, is 
nevertheless considerably lighter than the mercury column of the capil- 
lary-electrometer. A quartz filament can be 10 times thinner than a mer- 
cury column ; thus it is possible to have one with a cross section 100 times 
smaller, because the specific gravity of molten quartz is approximately 5 to 
6 times less than that of mercury. From this, one must calculate the active 
force of the moving quartz filament and take into consideration the fact that 
only the mid-portion, 'when observed microscopically, shows the greatest 
displacement. All other portions of the filament have less movement. 

2. \Vhen one alters the tension of the filament, it becomes possible 
easily and accurately to regulate the sensitivity of the string galvanom- 
eter, and I am led to believe that the production of these curves satisfy 
the requirements of the International Committee for the Unification of 
Physiologic Methods. It requires little effort to understand that a cer- 
tain number of millimeters of a deflection is comparable to the number 
of millivolts of a deflection of a corresponding degree of tension or to the 
number of micro-amperes of current. 

3. With the string galvanometer, the deflection is exactly proportional 
to the strength of the current and maintains a complete equality between 
the deflections to the right and to tlic left, while with the capillarj'’-clec- 
trometer, the proportionality between the deflections and the potential dif- 
ferences as it occurs with mercury and sulphuric acid, leaves much to be 
desired. 

4. With the capillary-electrometer, the excursions of tlic meniscus become 
restricted by the friction of the mercury and the sulphuric acid owing to 
their passage through a small tube. Tiny invisible particles of dust may 
appreciably retard the movements of the mercury meniscus, j^fany capil- 
lar>" tubes must be replaced after relatively short usage, owing to the fact 
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that the movement of the meniscus ceases. Electro-magnetic suppression 
(Dampfimg) b.v chance can be influenced by variations in tlie strength of 
the held and conditions of tlie galvanometer. 

5. The electrical isolation of tlie string galvanometer is more readily ef- 
fected than is that of the capillary-electrometer, and a recession plienome- 
non does not occur in tlie galvanometer. 

6. The filament offers certain advantages for observation in the projec- 
tion of a clear-cut, magnified image. The aperture of the lens system, 
whereby the image is produced, is, as you laiow, of gi'eat importance in 
bringing about the necessary magnification. We can be certain that the use 
of a large aperture would be possible in the projection of the mercury 
meniscus of the capillary-electrometer, but it is evident that this offers 
no advantages as long as the illuminating lenses possess a smaller aperture. 
The illuminating lens in the capillary-electrometer is separated by the 
tubes or the chamber of sulphuric acid from the mercury; the focal dis- 
tance of this lens thus must be relatively greater, its aperture small.® On 
the contrary, with the string-galvanometer, the distance from the filament 
can be shortened at will by manipulating the illuminating lens as well as 
the projection lens.^ It is thus possible, with the dry system, to use a much 
larger aperture to good advantage. 

One generally projects the image through a nearby effective cylindrical 
lens -which concentrates the light on a photographic plate, perpendicu- 
larly to its axis. By this concentration of the light, the filament has a 
distinct advantage over the mercury meniscus, for, owing to the straight 
image of the filament, a sharp contrast between light and dark is main- 
tained, while the curved mercury meniscus results in a less distinct outline. 

7. And lastly, the operation of the string galvanometer is simpler. No 
special handling of the instrument is required when it is not in use. It is, 
thus, always ready for further use, which cannot be said of the capillary- 
electrometer. 

On Plate '^ni the electrocardiograms of six persons are reproduced as 
registered by the string galvanometer. During the photography of the 
curves, the shadows are regularly projected in a co-ordinated manner on 
the sensitive plate, according to the accepted method of Garten.® The 
distance between the lines is arbitrarily chosen so that the entire field is 
divided into squares of about 1 sq. mm. 

The speed of movement of the photographic plate conforms to 25 mm. 
per second, so that an abscissa of 1 mm. has a value of 0.04 second, while 
the tension of the filament is so adjusted, that an ordinate of 1 mm. cor- 
responds to 10“^ volt of electromotive force. By the selection of these 
arbitrary values, the curves, nevertheless, meet the requirements of the 
International Committee. 


•One Q-bserves that under these circumstances a more opaque image Is dealt 
’At least. If one does not wish to sacrifice other Important advantages for 
*pr. Siegfried Garten. Ueber rhythmisebe clektrisc^ Vorgllnge Im 
Skelett-muskel. Abhandl. der Kgl. sUchs Gesellsch. der WIssenshaften zu Leipzig, rriai 
Phys. Classc, Bd. 26, Nr. 5, S. 331. 1901. 


[ 725 ] 




[ 726 ] 





At the outer end of most of the photo grams, a normal curve is pictured, 
which is presented to show that the resistance of the human body is com- 
pensated for by the introduction of 1 millivolt of electromotive force into 
the circuit. In Nr. 6 the inscription of the normal curve is omitted, while 
in Nr. 4, twice 1 millivolt is utilized. This figure shows the perfect pro- 
portionality that exists between the deflections and the electromotive forces. 

Although the magnification is 660 fold, it must not be expected that the 
edges of the filament will be sharply defined; nevertheless, one is able 
with certainty to detect a 0.1 mm. displacement of the edge of the fila- 
ment. For that purpose if we only consider one of the normal curves, i.e., 
Nr. 4, one can be readily convinced that a deflection of 1 and 2 millivolts, an 
accurac}^ as close as 0.1, amounts to 10 and 20 mm. 

The movement of the quartz filament is aperiodic and rapid, as can be 
obser\^ed in the normal curves, so that the electrocardiogram as recorded hy 
the string galvanometer accurately expresses the variations of potential 
existing at the time of registration between the right and the left hand 
of the person. This usually holds true, without appreciable error, for 
the lower peaks, P, Q, S, and T. A correction must be made for the high 
and pointed peak, R, especially in photo grams Nrs. 3 and 4, whereby the 
upstroke of the peak is mo\"ed a trifle to the left. However, the correc- 
tion required still remains slight, and its value for the displacement to the 
left is approximately less than 0.2 mm. 

If one desires greater accuracy, the curves of the string galvanometer 
may he treated in the same manner as those of the capillary-electrometer, 
whereby values are derived from the registered curvx for the construction 
of a neiv curve. But this in many instances will be unnecessaiy. 

The photogram Nr. 3 represents the electrocardiogram of the same per- 
son W’hose capillary-electrometer curve is pictured in the text figure. If 
one compares the registered curve Nr. 3 of the plate with the earlier con- 
structed curve in Fig. 2 of the text, it becomes obvious that both are very 
similar. The peaks, P, Q, R, S, and T, not only are present in both 
curves, but both curves have relatively similar excursions. In the con- 
structed curve, the distance between the ordinates represents 1 millivolt 
and that between the abscissae, 0.1 secoiid; Avhile in the galvanometric 
curve, the distance between the ordinates corresponds to 1 millivolt and the 
distance between the abscissae, to 0.04 second The galvanometric curve 
is consequently concentrated in the direction of the abscissae, a fact 'which 
becomes evident by casual examination of the cuiwe. 

The galvanometric curve, furthermore, gives the impression of sjun- 
metrical alterations from one peak to another, because the slight differmces 
coincide better in the natural than in the constructed curve. Accor g 
to the nature of the thing, only a limited number of points of the latter 
can he computed accurately, while the remaining portion of the cu^e mim 
he constructed in such a manner as to connect, as nearly as possib e, t e 
points. However, the small differences are unimportant. 
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LUDWIG ASCHOFF 

DESCRIPTION OF RHEUMATIC MYOCARDITIS 




LUDWIG ASCHOFF 

(18G6-1942) 

f/lTTDWIG ASCHOIT WHS "bom in Berlin on January 10, 1866, tlie son of a dis 

supplem^tcd his training at the Universities of Berlin and Strasbourg and returned 
to Bonn, whore he received his degree of Doctor of Medicine in 1889. 

During his years as a medical student he had decided to become » f 
therefore shortly after he received his degree he accepted a positron as assmUnt 
in pathology at the Pathological Institute of the Universi y g^^ved^under this 

Priedrlch von Keckllnghausen (1833-1910) was director. , assistant to 

great teacher for two and a half years. He then accepted 
Johannes Orth (1847-1923) in the University of Gottingen, an = 
professor. After nine years ho hccamo ordinary pro cssor o Pathological and 

versity of Marburg. In 1906 he was appointed the director of t 
Anatomical Institute in rrelburg im Breisgan, where he now rcsi . original 

The Utcraturc of pathology has been greatly enriched by ® ^ effects 

contnhutions. He published as his dissertation an e S published, 

of the Staphylococcus pyogenes aureus on inflamed tiss . Histology.** 

With Harvey Bussell Gaylord (1872-1924). the “Course f 

In 1902 his important study on Ehrlich’s side-chain eo^ ARchoff contributed many 

articles on the physiology and pathology of the . mammalian heart, 

in collaboration with S. Tawara, the “^e“erCl be associ- 

He also published two more outstanding contri u ons rheumatic nodule, 

ated with his name. The first of these was his ^ rhe double retractile 

of which we print a translation; the second was his study of 

In later years Aschoff elaborated on the pathology was his 

the heart. A most interesting recent hi the Determmation 

paperi entitled “The Significance of the Conduct ^ ^ president of 

of Congenital Heart Lesions.” This was read in , 
the International Association of Medical Museums. 

The studies of Aschoff on the conductive system o , 1 ^ 9 .) on cholesterol 

fractile substances, and his researches with ^^^“^glogic processes in arteno- 

metabolism finally led to an understanding , endothelial system, 

sclerosis. This, in turn, led to his description o esearch and his ideas and 

Aschoff’s institute soon became the center ^hich he published in 

contributions later in life arc elaborated on in t e ma Japanese. The paper 

collaboration with his students. Among his stu en s . ^rg ^hich he published 

on the reaction of the reticuloendothelial sys m concerning the accumula- 

with K. Kiyono, his researches in collaboration other contributions— with 

t^vital stain substances in the hidney. and many other 

nf 9^96? 
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Skokichi Nagayo (1866-1910), Kusama, Mitsiitano Ogata, Kawamura, and Tawara— 
are proofs of tko great sphere of the influence of Aschoff which dominates Japanese 
pathology and medicine. 

In later years Aschoff published his original contributions concerning the origin 
of the monocytes, the formation of gallstones, and the problems associated with the 
formation of bilirubin. His work on the pathology of the stomach, the pathogenesis 
of tuberculosis, and his studies concerning goiter are of particular significance* 

In 1908, and later, in 1930, Aschoff made extensive investigations concerning the 
bacterial flora found in the normal and the inflamed appendix. In 1912 ho published, 
in collaboration with B, von Beck, Oscar do la Camp, and Bruno Krbnig, his impor- 
tant contribution on thrombosis. 

The conception of general pathology, its correlation with physiology and clinical 
medicine, is probably best illustrated in his “Textbook of Pathologic Anatomy/*® 
first published in 1909. Today, after having appeared in several editions. It still is 
one of the most comprehensive and important surveys in its field. 

In 1924 Aschoff published some of his contributions on pathology, Including some 
of his American lectures,^ delivered earlier In 1924. On June 29, 1938, he dollvercd 
the Flnlayson Lecture^ before the Royal Paculty of Physicians and Surgeons of 
Glasgow. The subject of his address was the history of the circulation. This was 
exceptionally well told. 

In 1936, on the occasion of his seventieth birthday, Aschoff was the recipient of a 
tremendous ovation from his students and friends. Today he is justly looked on not 
only as the greatest living pathologist, whose name will ever he linked with his many 
original ohservatlons, hut also as one of the most Impressive personalities In the past 
and present history of medicine. * 


‘‘"a' '’O" E Albrecht (“et’al)! Flsfher^lSM'- v 

‘AbS Ludwle: iec(H,es on Patboloi,!/, New York, 1924. Paul B. Hoebor, 365 pp. 
*[Dr. Aschoff die ”in l 94°2 1 Circulation, Glasgow M. J. 130: 53-75, 1938. 
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CONCERNING THE QUESTION OF MYOCARDITIS== 

By 

MR. L. ASCHOFF 

ilarViiTg 
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the protracted course of scarlet fever, diphtheria, typhoid fever, ct 
cetera, marked changes occur in the form of interstitial inflammation 
which appears to satisfactorily explain the lieart injury rather than the 
necessity of reverting to disease of the nervous system. Liikewise, the 
important question of why the heart muscle in valvular insufficiency ul- 
timately fails in spite of its hypertrophy, was apparently completely 
solved by the Leipzig clinicians, through the demonstration of an inter- 
stitial myocarditis. 

Plainly the myocarditis with valvular insufficiency appeared to be the 
best evidence for the myogenic theory of automatic contraction of the 
heart muscle, and in this connection, changes in the heart nerv^es and 
ganglia are hardly to he expected and are not disclosed, and the inter- 
stitial changes appear sufficiently widespread to explain the weak and 
irregular contraction of the heart. Is this actually so? I will not fail 
to mention that this observation was not confirmed by other investigators. 
And w’hen one studies the work of the Leipzig school more closely, one 
finds that interstitial myocarditis is only accepted in a part of the cases, 
and in these, often to a small extent. Further proof seemed desirable. 
I had Dr. Tawara examine 150 hearts without special selection; of these, 
sixty were examined in a manner approaching the systematic form of the 
method of Krehl. Among the latter were three cases of acute nonulcerat- 
ing endocarditis, and eight cases of chronic endocarditis witli marked steno- 
sis and insufficiency of the aortic and mitral orifices. In addition, there was 
one case of pure acute myocarditis. All these cases clearly belong to the 
group of rheumatic diseases. In five cases, articular rheumatism had 
certainly occurred. It is only regarding those cases with myocardial 
changes associated with valvular insufficiency that I will briefly discuss 
here. The very time-consuming investigation of the remaining hearts 
is not yet completed. 

Of these, two hearts hardened in formalin were selected, and sections 
obtained from the apex, the anterior and posterior papillary muscles, 
the posterior wall of the left ventricle, the septum, the papillary muscles, 
and the conus of the right V’entriele, the right and left auricle, and the 
sections were stained by the various staining methods (van Gieson, 
Weigert s stain for elastic fibers, poly chromic methylene blue, pyronine, 
incidentally, also according to the Gram method). In addition, cor- 
responding areas were investigated by frozen sections stained for fat with 
hematoxylin-Sudan. 

e were enabled through this comprehensive and somewhat tedious 
method to recognize all the changes in the heart substanee, the muscle 
fibers, likewise the fibrous tissue and elastic fibers, the cellular elements 
of the connective tissue in their form and distribution. The result of 
this investigation Is primarily a confirmation of the views of the Leipzig 
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school regarding the general occurrence of interstitial change in the 
heart muscle associated with valvular insufficiency. It, however, broad- 
ens the concept of the Leipzig followers, insofar as it permits us to more 
accurately establish the historic coordination of the products of inflam- 
mation, and thereby to find peculiar nodules, which appear to be specific 
for rheumatic myocarditis. These nodules were plentiful and clearly 
delineated in only two cases of recurrent endocarditis, but corresponded 
exactly in their location to the cellular growth in the other cases. They 
regularly occur in the neighborhood of small or medium-sized vessels, 
and most frequently were present in the vicinity of the adventitia. Or 
there existed simultaneously a disease of all the vascular layers, such as 
is described in arteritis nodosa. The aforementioned nodules are un- 
usually small, mostly submiliary, and originate by the conglomeration 
of large elements, with one or more abnormally large indented or poly- 
morphic nuclei. The arrangement of the cells frequently occurs in the 
form of a fan or a rosette. The periphery is formed by the large nuclei, 
the center by the paler or colorless appearing necrotic mass of confluent 
cell protoplasm. By cursory examination, the fan formations slightly 
resemble the necrosis of gout with a peripheral cell mantle, as is so fre- 
quently observed in the gouty kidney. The rheumatic nodules are not 
to be confused with tubercles or foreign body cells with more uniformly 
formed nuclei, but are of a configuration that more nearly resembles the 
larger nuclear elements in certain sarcomas or the infiltrations in pseudo- 
leukemia. In all events, the nodules do not exclusively consist of such 
large nucleated cells, but also small and large lymphocytes, and poly- 
morphonuclear leucocytes force themselves a short distance between the 
large cells of the periphery, or form a peripheral zone, and from there, 
irregular projections may extend far into the connective tissue partitions. 
In these richly cellular projections are found isolated cells with large 
nuclei, with all the transitions to a simple large leukocytoid element, 
which are even found in a normal manner in the neighborhood of the 
smallest vessels and appear very distinct in all inflammations. These 
leukocytoid elements are the large cells already described by Hayem and 
Komberg, the genesis of which, however, remains uncertain to them. 
From these large cells, which are the inflamed swollen adventitial cells 
of the vessels, the giant cell-like large nucleated element arises; these ap- 
pear singly or are collected in nodules, and give the rheumatic cellular 
infiltration its peculiar configuration. It may be further stated that the 
number of eosinophilic nucleated cells in these nodules is extremely 
small. While in the one case the structure of the nodule gives the im- 
pression of a fresh cellular infiltration, in another case a partial or com- 
plete fibrous replacement of the nodule is evident. I have already re- 
marked that this nodule formation shows an identical localization and 
proves its close relationship to that of the interstitial inflammatory 
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changes in other cases. Likewise, the nodule-frcc cellular infiltration in 
other cases of valvular insufTieiency may he histologically recognized by 
its similar conformity, insofar as the large adventitial cells arc concerned, 
in intimate mixture with large and small lymphocytes and lobulated 
nuclei; in part, the eosinophilic nucleated Icukocyte.s contribute to the 
periva.scular collection. 

I investigated this peculiar nodular formation in somewhat more detail, 
and I found a very similar formation in a case of acute interstitial myo- 
carditis in which no trace of acute or chronic endocarditis existed. and 
except for visible skin hemorrhages, no visceral changes were found. 
The illness, three weeks after a healed hand injury, led to sudden death. 
The pattern of this myocarditis is almost identical to that in the case de- 
scribed by Askanazj^ in a Kbnigsberger dissertation. Insignificantly 
small areas of necrosis were formed in the heart muscle fibers, pronounced 
punctate and cordlike cellular infiltration of the entire heart substance, 
predominated by eosinophilic nucleated leukocytes, and great numbers 
of Charcot-Leyden crj^stals in the rich, cellular, partly necrotic areas. In 
this case, in addition to the eosinophilic nucleated leucocytes, it is easily 
understood that the infiltrating adventitial cells also play an important 
role. Furthermore, isolated plasma cells, large and small lymphocytes, 
and also occasional fibroblasts, were found. But noteworthy of mention 
were the sparsely developed large cell nodules similar to those previously 
described. In this case, in which sepsis was presumed to have existed, 
all investigations for the demonstration of microorganisms were fail- 
ures, in blood cultures from the ve.ssels infra vitavi from the heart during 
postmortem examination and. in the stained sections. I believe, therefore, 
that in this case we are concerned with an infection similar to that oc- 
curring in rheumatic endocarditis, the causative agent of which is diffi- 
cult to determine. Experiences during m}’' sta^" in Gottingen have shown 
me that such cases of acute interstitial myocarditis, with a preponderant 
proportion of eosinophilic nucleated leukocytes and evident Charcot- 
Leyden crystals, are not so nneommon with and without existent vahn- 
lar insufficiency. The condition is frequently linked with trauma, over- 
exertion, contusion, and injury to the outer layer of the skin. How the 
entrance or the localization of the specific virus ensues, is not entirely 
clear. As we have the large cell nodule formation only in rheumatic 
endocarditis, and never in the t)q)hoid heart, diphtheria heart, et cetera, we 
believe it permissible to conclude that it is especially characteristic of 
rheumatic myocarditis. On the other hand, the investigations of Dr. 
Tawara have necessitated restrictions in the teachings of the Leipzig 
school. It was, namely, in spite of the comprehensive sj’stematic in- 
vestigations, that the described interstitial changes in the other cases 
vere so slight, that the symptoms of heart failure observed clinically 
could not be associated with the changes in the connective tissue stnic- 
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tore. In five cases a connective tissue infiltration was virtually absent; 
in three cases only old, healed scars 'ivere found. Here, all important 
sections of the heart were examined; thus, in these cases interstitial 
myocarditis cannot be the cause of the heart failure, which was very pro- 
nounced in just two cases in which clinical data were available (the ma- 
terial came largely from the outside). 

According to our experience, certain allowances must be made for 
those cases with valvular insufficiency, for the diminished efficiency of the 
heart muscle, at lea.st in a large number of cases, may be sought for else- 
where than in progressive connective proliferation. This can only be 
sought in the muscle substance of the heart, or, if one does not wish to 
accept the myogenic theory, in the ganglia. Therefore, in all the cases. 
Dr. Tawara took sections through the left auricle ni such a manner that 
larger and smaller ganglion cell groups were accessible and included 
in the investigation. 

To consider first the ganglion cells: in s])ite of staining with poly- 
chromic methylene blue or pj^ronine, apparent changes were so seldom 
detected, and particulnrlj" in cases of pronounced heart failure, that the 
source of the muscle insufficiency must originate elsewhere. The tigroid 
substance was chiefly well maintained ; likewise the nuclei and the 
nucleoli; onl3’’ seldom was earl3" disintegration of the chromatin sub- 
stance evident, which could be interpreted as occurring after death. 
The occasional marked swelling of the basket cells was striking. In every 
case, fre.sh inflammator3" or older scars were not detected in the con- 
nective tissue of the ganglia, as would be anticipated in the course of 
subacute or chronic inflammation of the heai't valves. 

There remained, then, onl3'‘ the muscular substance. Its significance 
was revealed b\' the comprehensive, outstanding, assiduous monograph 
of Albrecht, which appeared during our investigation. Jle considers the 
universal enlargement of the heart muscle and the ensuing degeneration 
the same as a parench3"matous inflammation, and reiterates the view that 
the diminution in the functional activit3^ of the h3'pertrophied heart 
muscle can be explained in a different manner from that expressed b3^ 
the Leipzig school. lie based his views chicfl3' on the fact, that with 
the evident h3"pertroph3", no increase in the effective contraction sub- 
stance occurred; it was not in the fibrils, but onl3" in the sarcoplasm, that 
the nuclei assumed the form of “Leistenkerne^^ alread3’’ described by 
Romberg; that these progre.ssive changes result in a regressive form of 
granular degeneration of the protoplasm, a shrinkage or swelling of the 
nuclei, until finally, instead of single muscle cells, only nuclei-containing 
pigmented collections of protoplasm alone remain. The connective tissue 
infiltration is somewhat secondar3^ 

Unfortunately, the investigations of Dr. Tawara were in no manner 
able to support these findings. Without regard to Albrecht basic error 
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that conjoined muscle cells actually exist while all these striations only 
represent differences in form and condition of special contraction phe- 
nomena, it is easy to conclude that in the hypertrophied fiber segments, 
in addition to the increase of sarcoplasm, there also occurs thickening of 
the fibrils; that the peculiar elevated nuclear formations of Romberg are 
not pathologic, but already occur early in youth, or at least exist in the 
physiologic AnJage, but only appear more distinctly in the hypertrophied 
muscle bundles. All of Albrecht depicted nuclear formations arc also 
found in hearts in all decades which arc not liypcrtrophicd, except for the 
fact that the nuclei arc smaller and the formation is less distinctly seen. 
The observation that the nuclei of tlie heart of a youth or an adult under 
normal circumstances occur in oval or rod like formations, with smooth 
surfaces, must finally be relegated. They only exist in this condition 
in the newborn and young child. Even in an older child, more so in an 
adult, the nucleus assumes a flat form on both sides, wliieh like a flat ring 
is bent over the surface with points and extensive projections. The 
greatest diameter of the nucleus is frequently at riglit angles to the 
longitudinal direction of the fibers. The size of the nucleus and its 
chromatin content are very variable. Definite degenerative nuclear 
changes do not exist, not considering the disintegration of the nuclear 
substance. One can only distinguish between simple, hypertrophic or 
atrophic nuclei; but, nevertheless, all transitions are present and the 
ranges are difficult to determine. 

On the other side, concerning the views brought to the foreground by 
Albrecht regarding the changes of the nuclear degeneration of the muscle 
fibers, which occur independently of embolic processes or inflammatory 
necrosis, it may be said that wc have not observed these changes. Vac- 
uolar nuclear degeneration and fatty infiltration also play a large role in 
hypertrophied hearts, and surely impair heart efficiency, but do not lead 
to an appreciable degree of loss in muscular substance. But they can 
also exist in hypertrophied hearts that lag in their work, fail, or possess 
such slight reserve that it does not suffice for the explanation of the heart 
failure. I surely do not wish to consider the purely agonal occurrence 
of fragmentation if I do not consider pigmentation, the beginning of 
which may already be found in the first decade of life. 

When, therefore, we previously could find no histologic pattern for 
the failure of the muscle mass, it was necessary to consider that not the 
muscle mass as such, but only a certain part, was injured, namely; the 
so-ca ed atrioventricular bundle, which gives automaticity according 
to the myogenic theory. On that account, Dr. Tawara studied serial 
sections from the region of the membranous portion, together with parts 
and ventricular septa in a series of eight cases, of which 
three belonged to the above-mentioned category. He was enabled to 
prove at t e atrioventricular bundle in all cases corresponded to the 
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descriptions of Kent, His, and Ketzer. Contrary to Retzer^s findings, it 
was apparent that in the newborn as well as in the adult, a marked dif- 
ference existed between the strength of the fibers and the form of the 
nuclei in the fibers of the atrioventricular bundle and the ventricular 
muscle. At its entrance in the auricular septum, the atrioventricular 
bundle forms a dense texture in the shape of a node. The result of the 
investigation was that in no case, as in those three cases of rheumatic 
endocarditis that arc of special interest to us in this consideration, were 
appreciable changes discovered. 

Therefore, on the grounds of Dr. Tawara*s investigation we must 
conclude: (1) that the enlargement of the heart muscle in valvular in- 
sufficiency produces a true hypertrophy, and (2) that inflammatory 
changes do not have the described significance and do not explain the 
decrease in efficiency of the hypertrophied muscle, but that the heart 
muscle weakens and we are unable to observe by means of our present- 
day laboratory aids, degenerative changes of a greater extent in the mus- 
cular substance. And a circumscribed lesion of the atrioventricular 
bundles does not enter into the consideration of the cases thus far 
studied. 
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ARTHUR KEITH AND MARTIN FLACK 

DEMONSTRATION OF THE SINOAURICULAR NODE 
(NODE OF KEITH AND FLACK) 
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(Courtesy Journal of Anatomy.) 



SIR ARTHUR KEITH 

(1866-1955) 

S IB, ARTHUK KEITH, senior author of the classic we are reproducing, was horn 
in Old Machar, Aberdeen, Scotland, on February 5, 1866. He is the son of John 
and Jessie Maepherson Keith. 

Arthur Keith studied at the University of Aberdeen, where he received the de- 
grees of Bachelor of Medicine and Master of Surgery, with first class honors, in 1888. 
In 1891 he received the degree of Doctor of Medicine, with highest honors, from the 
same university. In 1894 he also qualified for membership and received his fellow- 
ship in the Royal College of Surgeons. He also studied at University College, London, 
and the University of Leipzig. 

In 1899, Keith married Cecilia, daughter of Tom Gray, the artist. She died in 
1934. 

Early in his career as an anatomist, Keith developed a profound interest in 
anthropology. In 1896 appeared his first work, entitled “An Introduction to the 
Study of the Anthropoid Apes.” Other works by Keith about anthropology are: 
“Ancient Types of Man” (1911), “The Antiquity of Man” (1916; second edition, 
1925), “Nationality and Race from an Anthropologist’s Point of View” (1919), 
“Concerning Man’s Origin” (1927), and “New Discoveries Relating to the Antiquity 
of Man” (1931). 

Keith also contributed two books on Darwinism: “Religion of a Darwinist” 
(1925) and “Darwinism and Its Critics” (1935). The work for which he is probably 
most widely known is his “Human Embryology and Morphology.” This was first 
published in 1901, and the fifth edition of this work appeared in 1933. He also is 
author of “The Human Body” (1912) and “Engines of the Human Body” (second 
edition, 1925). 

To the field of orthopedics, Keith contributed an important historical work en- 
titled: “Menders of the Maimed” (1919). In this volume he traced the development 
of the anatomic and physiologic principles underlying the treatment of injures o 
muscles, nerves, bones, and joints. At the time of the publication of this wor , e 
was conservator of the museum and Hunterian professor of the Eoyal College of 
Surgeons of England. He was appointed to this position in 1908 and continued m 
untU his retirement in 1933. Before this time, and at the time he 
working on the node, Keith was lecturer in anatomy. In London Hospital Medical 

College. 

In 1921 Keith was created a haronet. He had served as secretary of the Anatom- 
ical Society of Great Britain from 1899 to 1902, and as president 1913 1° “IJ; 
When, in 1916, the “Journal of Anatomy” became the property and official orga 
the Anatomical Society, he was appointed acting editor. He held t ® rpsnlt 
seventeen years and the unqualified success of this authoritat ve jouraa » 

to a great extent, of Sir Arthur’s indefatigahle labor and skillful guidance. 

Sir Arthur has held many enviable positions. In 1913, he was elected ^ “ember 
of the Soci6t« d’Anthropologle de Paris. He served as Pullenan 
ology at the Eoyal Institution from 1917 to 1923. He was secretary of the Eoyal 
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tostltatlon from 1917 to 1923, and In 1926 and 1927 was treasurer. Prom 1930 to 1933 
Doctor of Laws from the Universities of Aberdeen, Birmingham, and LeeZ In 1920 

r" “ “• 

the University of OxforTcav^w^ ° 'D'niversity of Manchester and in 1930 

Of Londlm ® ® Boy-I Society 

village of Bordfn i: f n . “«ve 
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martin william flack 

(1882-1931) 

mouth and Maidstone Grammar School ° education at the Great Yar- 

Oxford, where he studied ^eral sclenro ^ “^“^u'^^ed at Kehle College, 

were Arthur Thomson (1858-1935) PranM “edlclne. Among his teachers 

Haldane (1860-1936). In 1905 riack ronoi o (1853-1913), and John Scott 

Oxford University. ’ ‘’^Sree of Bachelor of Arts from 

Plack completed his medical stitdfoc -r 

awarded the Price Scholarship There ke Hospital, where he had been 

Ersklne Hill (1866- ), who' th^n T" Sir Leonard 

Keith, who was a lecturer In anatomy L t^T" f S‘r Arthur 

Arthur Kelth2 at that time was studvin v Hospital Medical College, 

heart and Invited young Plack to ^r^th structures of the 

^ 1906, Tawaras announced 
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ficd the truth Of Tawara-s dlscove^ aL s t verl- 
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lar tosue. This tissue, they na;ed the ^aur^lf®’ of peculiar muscu- 
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MABTIN riiACK 


Photognipli by Bussell and Sons 


In 1908, riack received tlic degrees of Bachelor of Medicine, Bachelor of Surgery, 
and Master of Arts from Oxford University. That same year he was married to his 
cousin, Cecile Cooper. Four children, two sons and two daughters, were horn to them. 

In 1909, Flack received a Eadcliffe Travelling Fellowship. This gave him the op- 
portunity of studying on the Continent, study for which he had long had a desire. 
At Bern, Switzerland, he worked under Hugo Kronecker (1839-1914) and Asher, 
studying the nerve supply to the thyroid gland. He also spent some time at Li^ge, 
Belgium, where he studied the heart under the great L€on Fr^dfiricq (1851-1935), 
who had been chosen hy Theodor Schwann (1810-1882) to become professor of physi- 
ology in the University of Iiiftge in 1881 at the age of thirty, and who proved the ex- 
istence of fibrinogen in the blood plasma. 

Flack returned to London and continued as demonstrator in physiology in Hill’s 
department at the London Hospital. He collaborated with Hill in many investiga- 
tions and later, in 1909, became co-author with Hill of the work: “A Textbook of 
Physiology.* * 

In 1913, Hill was asked hy the Medical Research Council to estahllsh a department 
of applied physiology. He chose Flack to assist him in this undertaking. The World 
War began the next year and in the early part of the struggle, Flack lent his services 
to the army. With Mervyn Gordon he combated the epidemics of cerebrospinal fever 
then current. As a result of this service he was breveted lieutenant colonel In the 
Eoyal Army Medical Corps, and on the formation of the Royal Air Force Medical 
Service he was made wing commander and director of medical research. 

The World War demonstrated the need for the investigation of the oxygen starva- 
tion of airplane pilots at high altitudes, and Flack was chosen for this work. He not 
only made an inquiry into the need of oxygen by flyers at high altitudes, but also 
developed a series of comprehensive tests to determine the physical fitness of ap- 
plicants for the air service. The results of these important studies were made the 
subject of his Milroy Lectures, which he delivered before the Eoyal College of Phy- 
sicians in 1921. In 1923 Flack was promoted to the rank of group-captain. 

Group-Captain Flack represented the British Medical Services at the San Antonio 
meeting of the Association of Military Surgeons in 1924. He also attended the meet- 
ing of this organization in Washington, U. C., in 1930. 

Flack suffered for many years from a rheumatic affection of the heart hut in spite 
of this physical handicap achieved great ends. His death on August 16, 1931, was 
the result of a septicemia. 
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THE FORM AND NATURE OF THE MUSCULAR 
CONNECTIONS BETWEEN THE PRIMARY 
DIVISIONS OF THE VERTEBRATE HEART* 


By 

ARTHUR KEITH, M.D. (Aberd.), F.R.C.S. (Eng.) 

Lecturer xn Anatomy^ London Hospital Hedical College 

And 


MARTIN FLACK, B.A. (Oxon.) 

Demonstrator of Physiology, London Hospital Medical College 

Iniroditctorg . — In a paper contributed to The Lancet some months ago 
(5), the 'writers confirmed and extended the discovery of Tawara (7), viz. 
that there is %vithin the mammalian heart a sj-stem of peculiar musculature 
(the a.-v. system) which, beginning as a small root (the Knotcn) in or near 
the base of the intcrauricular septum on the right side, eventually spreads 
out in an arborescent form beneath tlie endocardium of both ventricles, its 
final t'wdgs becoming everywliere continuous with the ordinary musculature 
of the ventricles. It seemed to us essential to examine other regions of the 
heart for such peculiar musculature, moreover Wenckebach (8) has dem- 
onstrated by exact clinical methods that a delay may occur in the conduc- 
tion of the cardiac impulse from sinus to auricle. This fact stimulated us 
to investigate fully the nature of the muscular connection between the 
sinus and the auricle, which has already been partly described by Wencke- 
bach in the human heart. 

In this paper therefore the writers propose to deal with the results of an 
extended inquiry, made with three objects in view: — 

I. To ascertain the extent, nature, and position of the muscular con- 
nection or connections between the primary divisions of the heart in all 
classes of the vertebrate kingdom. 

II. To seek in the sinus, auricle, and bulbus cordis for a differentiation 
in form and structure of a system of muscle fibres corresponding to that 
now kno'wn to exist in the ventricle: in short, to ascertain whether the 
musculature in which the heart-impulse is held to arise, and by which it is 
conducted, differs in form and structure from that which is mainly con- 
tractile in nature. 

III. To trace the evolution of the a.-v. muscular system, as found in the 
human heart, from the simpler and more definite form seen in the heart of 
fishes. 

•J. Anat. & Physiol. 41: 172-189. 1907. 
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Material— It is important that tho.se wJio may consult this paper should 
know the exact material u.scd by us in this inquiry, and its method of prepa- 
ration. In the appended list of material we do not include the numerous 
hearts which have been di.ssceted by knife and forceps, but only those 
which have been examined by a series of microscopic scction.s. 

List of Material 

Fishes. — Eel, dog-fish, salmon. 

Aviphibia. — Frogs (3). 

Repiilia. — Lizard (species unknown), tortoise, turtle. 

Birds. — Sparrows (2), goldfinch. 

Mammals (other than liuman). — !]Molc, jiorpoisc, dolphin, 
kangaroo, ^Yallaby, whale (B. innscuhis) j mouse, shrew-mouse, 
rat (2), kitten (2), ram, pig, cart-horse, pony, foetal gibbon. 

Human. — Embrj'os (2), nomal hearts, malformed licarts, 
and fifteen hearts having definite pathological lesions. 

Method of Preparation. — For macroscopic specimens for dissection a 
modification of Kaiserling’s method was used. The great advantage of 
this method is that the natural colour of the muscle fibres returns after 
fixation, thereby rendering easier the dissection of the different systems 
of muscle fibres. The procedure is as follows; — 

(1) The heart must be well washed in running water for 12 lioui*s prior 
to fixation, and the cavities stuffed with tow or cotton -wool. 

(2) The specimen is then fixed in the following solution ; 

Formalin, 200 c.c. 

Water, 1000 c.c. 

Potassium nitrate, 15 grams. 

Potassium acetate, 30 grams. 

In this solution it remains at least 24 hours, and longer if it be large, hard, 
or tough. 

(3) Specimen placed in 80 per cent spirit until its colour returns. 

(4) Kept in equal parts of glycerine and water. 

In the preparation of microscopic specimens stages (3) and (4) arc 
omitted.^ After (2) the specimen, or the desired parts of it, is well washed 
in running water. It is then transferred to spirit (24 hours), next alcohol 
in stages from. / 0-100 per cent, for 2448 hours, then in xylol until clear, 
and finally embedded in paraffin. AVe have found that the process of 
embedding is much facilitated by exhausting the incubator. By this 
means clear, firm blocks with no trace of air-bubbles are obtained. The 
blocks were cut in the main at lO/x, except when it was desired to study 
the minutest structure of the specimen, when they were cut from 4/t to 
Ip in thickness, according as the nature of the tissue permitted. The 
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sections 'sverc stained by Ehrlich acid haematoxylin and Van Gieson's 
stain, dehydrated, and mounted in Canada balsam. It is important to 
overstain with haematoxylin. otherwise the nuclei will not be 'well seen, 
ouin^ to the decolorising actio]i of the second stain. 

Liicrainre . — AVith regard to literature, we have been unable to find any 
previous paper approaciiing the nature of our research. The writings of 
Gnskell (2), ^lacWillinm (G), and Engelmann (1) have proved of great 
service. We accept the teaching (1) tiiat the heart’s impulse is conducted 
by the cardiac muscle tissue, (21 that normally the impulse arises in the 
miLSCulature of the sinus, setting the licart’s rhythm, and then passes to 
the auricle and ventricle, finally reaching the bulbus cordis. 



^ MraroA], 


MPP/py 




Fig. 1 — Dia"Tum of tx generalised tyj>e of vcitcbnitc heart— combining features found 
in the eci, dog-fisli, and frog— showing the primary cardiac clmmbers and their 
lines of union. 


n,*h»uivenc«oi and > tins; 6, auricular canal; e.auricle; d, ventricle ; r,bnll>nscorilis; /, aorU ; 
1-1, *fno-canalar junction and venous valves ; 2-2, canalo-auriculaririDCtl<»n ; 
jiart of auricle, contain in j; siKrcial nniscle ni>res; 4-^, invnsiuated p.irt of auricle ; 6, umi^ 
vtniriLUlar junction. Vy llie lonjiitmUnal fibres linins the ventricle there Is n connection 
between the annnl.ar Hbrea of the auricle and the bnlhus musculature. 


T7ic Primary Divisions of the Vertebrate Heart . — Before proceeding to 
describe the muscular connections between the primary divisions of the 
heart, it is necessary for us to define exactly what we regard as such. They 
are well seen in the generalised diagram (Fig. 1). There are five primary 
di\dsions of the heart: — 

(1) The sinus venasus {a). 

(2) The auricular canal (b). 

(3) The auricle (c). 

(4) The ventricle (d). 

(5) The bulbus cordis (c). 
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There are four junctional lines : — 

(1) The Bino-canalar, marked by the venous valves, the free margin ot 
the valves forming the boundary-line between the cavity of the sinus and 
cavity of the auricular canal {1-1 in Fig. 1). 

(2) The Canalo-auricular, marked by a thickening of the musculature 
round the ostium of the auricle, situated on tlic dorso-lateral wall of the 
auricular canal {2~2 in Fig. 1). 

(3) The Canalo-vcniricular, marked in the mammalian heart by the 
auriculo- ventricular valves, the free margins of which separate the cavity 
of the auricular canal from that of the ventricle {4-4 in Pig. 1). 

(4) The Bulho-venirkxilar, situated at the junction of the ventricle and 
bulbus (5 in Fig. 1). 



A B ODE 


Fig. 2.— Sericsof fliagi'ams to tlio parts iu the human lieait coiTCspoiiding 

to the sinus of the primitive lieart. 

A, dor»a\ view ol auricular part of the human heart; B, corjespoiiding view of waljaby's heart; 
C. corresponding view of tlie heart of a child in which the lungs ucrc fused and the 
vestllmle of the left auricle oousequenlly nuexpauded: U, corresponding view of the 
Iteart of a inalfonned fadus In which the Inferior venn cava w-as al«ent; E, corresponding 
view of the heart of the frog (Gaupp); K, corresponding view of the heart of llie frog, the 
interior of the shuts vonosus being exjioscd to show that 11 je pulmonajy veins open- 
wlthbi the sluo-auritular junction. In this tiguie, }>,o., orlfjcc of pulmonary veins; 
t> o.,oTihce of smus venosnsj f, atlachment of Interiiiiricnlar septum ; ;r.«.Jf..8ino-.»nrIcular 
junction, p., vestibule ; r.ti., right atjrlcle ; / n., left auricle ; i.p.e., superior vena cava ; 
c.»,, coronary sinus ; i.v c., inferior vena cava. 


The Primary Divisions and Junctional Lines in the Mammalian Heart * — 
Our knowledge of the heart lias been derived in great part from experi- 
ments made on the simpler hearts of the eel, frog, and turtle ; in order to 
transfer accurately that knowledge to the mammalian, and more especially 
to the human heart, it is necessary to identify in them the primary divisions 
which are seen so clearly in the simpler hearts. We propose, therefore, in 
the first place, to identify the five primarj^ divisions above mentioned in the 
human heart. 

The Sinus Venosus of the Human Heart * — In Pig. 2 is shown a series of 
illustrations of views of the sinus venosus in various hearts ; the vie\v repre- 
sents the venous or auricular end of the heart, looked at from the dorsal 
side. The sinus (see E) is formed by the union of three great vessels — the 
right duct of Cuvier {rt. sxip. v.c.), the left duct of Cuvier {Ift. sxip. v.c*), 
and the inferior vena cava (the hepatic vein of fishes). In the human and 
in the mammalian heart, the musculature of the auricular canal has groivn 
over and submerged the greater part of the sinus (o. Pig. 3) ; two parts 
only are left exposed on the surface of the heart — (1) the musculature of 
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lh<> .MU*<'nor svwx c;iva, (2) the nui^vtjlaturo of (he coronary sinus (the 
rcpn"^cntati\c of tin- left suy>crior vena cava^ (seo 2 A, Ji C), But 
if a 5<‘ction he rna»]c aenKS (he line nt the sinus hocomci? submerged 

{the stria torminalis of llis'i, a second (tr d('(‘p stratum of musculature 5s 
Mvn (beneath o, I'itr- U) ; this probably indoims to the sinus venosus, since 
it cxtcmK beneath tiie ('ndocarduint of ilm auricle, from the position of one 
'«rnons‘ valve to that of tlie other Besuie.s the-se three definite remnants 
of the sinus museiilature. iliere Is nho the muvnilnturc — or part of it — in 
the TludK^ian and llnstacliian v;d\es. these being remnants of the right 
Vinous valve. Th.en* is often nNo to be found a thin muscular layer along 
the lower b<>rdcr of the fossa ovahs: it occupies the position of the left 



Flo. 0,— The c'^ri'^cUr pirl ‘T Juirr.in ftora fhotiing the nai»^culati!it5 

of xitt tcrtiunsUoa of lit veins 

/J, tt .^1 t^irrc . ty n5*»i'x'^a:'jre froM llic ulnin; I . l*',fcrior rm* caia ; 

*f, to1^T i';\l ft irrr,i{»' iCt, r.i.rti trt lulcui lo Join utricle 

j-*v ; ff, tf Uirl'n^jr Jn'irtx-r'i. trl^’^rr njf:icr:/j»l«rc O fcftr.d tfntt sMijJ* 

u-ttly; r. »-’rUr t^rri rf *crl 1r: /, Irtnn InVnuricular 

l■'‘rV 4 r! td trtlC ^-Tc r! Ull 1 rtwe^n l«»o lOl TtitJt . A, vciUtnle; 

I, Cfrci^irT’ iViwir;;: rtr.urtnUy of fll rt> with rliSt »nd lets ftMrlflc*. t, !>*«* r»r 

»Tr!f):!n lU J':!r’rrrlrirc*ir f'Cc'ir; /. Jf/1 f minority rma pajilnj; 

frrm i.ritii rl UU »urlclr , c, t:iuict<> ct nnnesjUr cajttl »uOnifrC' 

Ir j itcoi ; •• rrrrct^'-*. lire cf tecUon of ff. C, A 

^cnous valve, and is jirobably derived from it. Thus, the chief remnants 
of (he sinus venosus have to be s^uiglit for in the right auricle of the human 
heart. Its musculature i*: rcyiresenlcd by: — 

(1) The termination of the superior vena cava. 

(2) The eoronnrj’ sinus. 

(3) Tiio submerged stratum. 

(4) The remnants of the venous valves. 

It may be, however, Hint there are also remnants of the sinus in the left 
auricle of the human heart. In Fig. 2, F, it is seen that in the heart of the 
frog the musatlaturo of the sinus at the .sino-auricular junction {s.aJA 
includes wjtliin it the orifice of the pulmonary veins. This is also seen 
in the heart of the inalfonncd foetus, Fig, 2, D. It is possible, therefore, 
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that, as the part of the auricular canal {v,) which is to become the vestibule 
of the left auricle expands, a part of this sinus musculature is also involved 
in the process, and may persist in the left auricle of the human heart around 
the orifices of the pulmonary veins. 

In a part or in all of this sinus musculature the lieart rliythm i.s be- 
lieved to be initiated. 

The Auricular Canal of the Human Heart . — In tlic simplest form of 
lieart the auricular canal, which joins the sinus venosus to the ventricle, 
is differentiated into three parts (see Fi{^. 1) — (i) a basal part (opposite 
the auricle), (ii) an annular part (3-3), (iii) an invaginated or intraven- 
tricular part (f-i). Tlie invaginated part forms an isolated layer beneath 
the auriculo- ventricular valves, its musculature becoming continuous with 
that of the ventricles near the apicas of the valves (Fig. 1). Only a small 
part of this musculature remains in the human heart; it forms the a.-v. 



Fic. 4. —To illustrate the infolding and moflification of the auricubr ring in 
the maituimlian heart. 

A, liase of tlie ventricles of hntnan heart; lI, ]>isc of tlie ventricles of heart of tiirtJe. 

<1, right auriculo-venlrlcuhr oritlce: left anrlcnIo-\eiitriciilar orlllee ; e, nrlflce 
of aorU; rf, oriflje of j»ulmonnr) after) ; e, posterior i»art of the nurUiilar rlii?, 
which beconiea infoUled In the mammalian heart, ’llie *tlpplvd part near e 
Teptmnlslhr only parVvfhlLh remains undiltcrcnllalcil in the mammalian heart. 

bundle. This we shall treat of more fully later on. The annular part of 
the canal — the “auricular ring,*’ as we shall term it in this article — has 
in the human heart become submerged in the auriculo-ventricular groove 
just above the base of the auriculo-ventricular valves (c, Fig. 3). Only one 
essential change has taken place. This can best be clearly explained by the 
help of a figure. 

In the reptilian as in the amphibian heart (Fig. 4:, B) the annular part 
forms a simple ring; the interauricular septum lies within it, separating 
the right from the left a.-v. orifice. But in the mammalian heart the simple 
annular form has been lost; owing to the extension of the bases of the 
ventricles backwards under the basal wall of the auricular canal, the an- 
nular part has been folded as shown in Fig. 4, A, so that the mesial folded 
part has now come to rest upon the upper or auricular margin of the inter- 
ventricular septum. From this superventricular fold of the annular ring 
begins the a.-v. bundle (stippled in Pig. 4, A). 
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The basal part o£ the auricular canal is best dclined by eaplatning ite 
erS The auricle or auricles arc onlgrorvlbs iron, the dorsal trail o 

rhythm could occur. I. is thcrct.r. mtercstmg to see " ^ 

bility- of this f “<>»'■> 

«o great cardiac trausi.rm.tious rvh.ch ,le 

Of the pulmonary system Tb»sc cta”8“^, ,he left aurid. 

interaurtcular septetm (2) t has supplied a large part, if not the trh.le, 
(Figs. 2 and 3). The basal ' an y interauricn- 

o£ these two structures. As the fibres „„n,iUr ring it ^vill be seen 

lar septum come into intimate relation with the annula g 

that it is therefore possible for a 

human heart. Indeed, a layer of longitudinal mii^d^ Je 

from the superior vena eava into the riculature of 

musculature from which the a.-v. bund e ^ j human heart 

the three parts of the auricular canal is represented in 

‘“TirTbe basal part by the interauricular septum and by the vestibule 
" “ar part by the circular fibres 

the Les of the auriculo-ventricular valves valve. 

scend for some distance on the septal cusp of the tncuspia 

(3) The invaginated part of ,oj„mon 

The Auricles of the mman dorsal wall of the auricu- 

auricle forms a well-demarcated ou gr canal is surrounded and 

ier cnal. The eslium by evhich .t «f “ “ 1, j.p). In the 

indicated by a thick circular interauricular septum and of 

mammalian heart, the developmen ^ ^ ^ division 

the cestihul. of the left auricle from the ^ Kg. g). How 

of the auricle and to a wide separation t ^ prominent 

ever, in the mammalian, and ^ auricle immediately in frorf 

ridge of musculature, commencing j.ogf of the 

of the termination of the superior vena -guresents the original con- 

left auricle, still unites the two 

tinuity of the two chambers (see ig* » ^ ^ +TiPrp is musculature de- 

Thus in the right a-iele of th^humau hea^^^^ from the auricu- 

rived from three sources— (1) ±rom me a 
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lar canal, (3) from the sinus venosiis. Jn the left auricle the masculaturc 
arises from (1) auricle proper and (2) auricular canal. All these parts arc 
in the freest muscular continuity. 

The Ventricle of the Human is unnecessary in this place to 

discuss the correspondence of the common ventricle of the lower forms with 
the divided ventricular chamber of llic higlicr forms. They are developed 
as outgro^vths from the ventricular segment of the primitive cardiac tube; 
the part which remains undisturbed between the outgrowths forms the 
interventricular septum. The upper margin of tlie septum represents the 
least disturbed part of the lumen of the primitive tube; on it lies the a.-v. 
bundle. 

The Bulbils Cordis of the Human Heart, — Tliis fifth division of the heart 
is well marked in the primitive forms (Fig. 1, c). It is generally supposed 
to be absent in the mammalian heart, but recently Grcil (3) and one of the 
authors (4) has sho^sm that this is not so; the infundibulum of the right 
ventricle represents practically the whole of this cavity. The musculature 
of the bulbus has become replaced entirely or for the greater part by that 
of the ventricle. 

The Musculature of the Sinus Venosus and of the Sino-auricular Junc- 
tion. — ^Having thus sketched out, perhaps too briefly, the primary divisions 
of the heart, we now propose to describe the musculature of the sinus 
venosus and its connections wth tlie other parts of the heart, more par- 
ticularly in relationship to two points in physiology. (1) The rhythm of 
the heart begins in the sinus : does its musculat\irc or any part of its mus- 
culature show any peculiar differentiation in connection with this function? 
(2) What are the muscular connectioas of the sinus; are they restricted so 
that a sino-canalar or sino-auricular **bloek’" may occur, as is supposed by 
Wenckebach, or are the}" so wide and diffuse that such a block is incon- 
ceivable from an anatomical point of view? Tliese two matters %vc shall 
discuss in relationship to the human heart, irsing our comparative material 
only in so far as it throws light on the questions we discuss. 

Taking the latter question first, we may say at once that the musculature 
of the sinus is freely continuous with that of the auricular canal and of the 
auricle. An impulse arising in the sinus musculature around the tennina- 
tion of the superior vena cava (Fig. 3, a) may spread directly (1) into the 
musculature of the interauricular septum, and thus to the network in which 
the a.-v. bundle begins (Fig. 5, h) ; (2) to the vestibule of the left auricle 
(m, Fig. 3), and to the auricle proper along the interauricular bridge 
(Fig. 5, c) ; (3) to the auricular canal of the right auricle; (4) to the right 
auricle proper (Fig. 5, d). If the impulse commences in the coronarj" sinus, 
then it may spread directly (1) to the vestibule of the left auricle; (2) to 
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the annular fibres of the left auriele; (3) to the annular fibres oi the ght 
auricle (Fig. 3, i). Indeed the higher one ascends in the vertebrate sea e, 
hets boSm^ he amount of the sinus museiilature. but the greater the 
to of its eonneetion vith the eaiialar and vith the auneular muscu- 
lature It therefore appears to us that the sino-aurieular blocK cannot 
ele t a 1 anatomical lesion of a narroiv bridge of fibres, but must arise 
Smm the depression, probably of vagal origin, of the muscular tissue in 



spreads out and joins freely with that of the auricular division of the 
heart (Fig. 6, B, 4). In the inammalian heart a distinct remnant of the 
sino-auricular junction, so well shown in more primitive hearts, can be 
recognised (Fig. 6, A). In the human heart, as in most mammalian hearts, 
an artery or arterial circle lies in the junction (Fig. 6, A, ^) ; the artery is 
surrounded by fibrous tissue in which are numerous peculiar muscle fibres, 
some nerve cells and nerve fibres. The nerve cells and fibres we find from 
dissection to connect with tlic vagal and sympathetic nerve trunks which 
form so ricli a plexus and exert so powerful an effect at this junction. The 



Fio. 6.--A, siijo-auricular junction in liuinan Iicait (position indicated in Hg. S); 
B, sino-auiicular junction in tin tie’s heart. TIic tigurcs icpiescnt corresponding 
parts in the two Iica»U. 



Fio. 7. — Showing blood-sujjply of llic musculature of the sino-auricular junction. 

A, aorU and pulnionarj’ aiteiles removed, exposloff auricles from the front; B, right auricle 
iroju the side, a, superior vena ca\a; 6, appendix; e, vestlhnle of left auricle; 
«, arteiT ansuig from right coronaiy and passing to sIno.ajiricnInr junction; ate the 
ar^ry divides, one braiiLh passing in the junction in front and tlie other In septum 
superior vena cava;/, union ol two hwnches nhoie mentioned in sulcus 
* t7, anastomosing hiancli from right coronary artery; h, anastomosinp 
branch from left coronary aitcry; inferior vena cava; j, aorta ; o, aorta and 
pulmonarj' artery. . » 
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mv'enlature of the Mipcrior vrtui rnvo l.ofomos conlimiou'; with that of 
Ifct aariolo and of the niiricnlar ('anal Imth on iho outer and inner mcIc of 

''’orr'^'^areh for a woll-diiTerentiatod sysKan of tihros within the sinus, 
v-hhh miirhl serve as a l.asis for the inception of the eardiae rhythm, has 
Ud as to nttacl, importance to this peculiar mus.mh.ture surroundinp the 
arlcrv at the sino-auricular junction (I’ii.'. fi. .1. In the human hear 
tbciihrcs are striated, fusiform, with Mell-niarkc<l elon-atcd nuclei, plcM- 
forn. in nrrannoment. and embedded in .iensely I'-’’-'’ 
in fact of closcU- similar structure to the Kn-.ifn The amount of this 
LuscuUture vari'e.s. dcpendiiu: upon how much of the sums has remained 



\ V niu-culaturc 

np. B.— C-Tcrtat ?AclK>n of vtj? moif « V ^ ^ 

>:no r.r;cu.»r j 1.. 

rrJtt»-rlbftcr»ar*tTlortei>» J 

of the primitive type; hut in the neighbourhood of the 

there is always some of this jirimitive tissue loum . surround- 

fihros resemble those of the n.-v. bundle in icinp pn dissected 

ing musculature, i.c. in being of ''’■’’'‘^J^''™^„Vrc.sponding to the right 
out on the superior vena cava mlncrtp ^ ;„+iin iiitcn’al between 
venous valve («, Fip* 3), and at the coronnp p- 3 J Another rc- 

it and the inferior vena cava and left ^ special arterial sup- 

markable point in connection with these ” 2?). These arterial 

ply with which ihey arc provided ^ 4 hp^ sino-auricular junction. 

branches, as noticed by Wenckebach, cm nacc \ ^ coronary arteries 

It will be seen that they come from boll, right and left 
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and form what may be termed the ^'sino-auriciilar arterial circle/' We 
might mention also that, in some of tlie pathological hearts cut by us, sec- 
tions of this region appeared to show a definite increase in the amount of 
fibrous tissue present — a fact of considerable importance, since we have 
found that the fibrous tissue of the K7iofe7i and a.-v. bundle is sometimes 
increased in pathological hearts. 

The nature of this remnant is perhaps best exemplified in the heart of 
the mole (Fig. 8). Here it is seen that at the sino-auricular junction 
(A, E) there is a mass of remarkable tissue. It appears to the eye as a 
very intimate network of palely stained undifferentiated fibres with a 
large number of well-stained nuclei. It is totally different from the sur- 
rounding musculature, and contains but little fibrous tissue. Although the 
mass by its connections is undoubtedly muscular, the nerves in the neigh- 
bourhood of the superior vena cava appear to come into very intimate 
connection with it, so much so that we feel justified in stating that a 
highly differentiated neuromuscular junction occurs at this point. In this 
heart also the bundle (/, Fig. 8) is of absolutely identical structure. 

In a section of the heart of the wallaby in this region there is seen under 
the low power (2") a mass of fibrous tissue apparently separating superior 
vena cava from auricle. On closer inspection, however, it is seen that very 
delicate, palely stained, primitive muscular tissue is enclosed within the 
fibrous mass. 

A section of this junction in the porpoise’s heart is interesting. The 
musculature of the superior vena cava has largely remained primitive in 
type. The waU of the superior cava consists of alternate layers of fibrous 
tissue and primitive palely staining fibres. Just at the junction, however, 
of the superior vena cava and auricle, a network of these fibres and fibrous 
tissue is formed. In it there is an arteiy, and two nerve trunks lie close by. 

In the dolphin's heart, on the other hand, there is no difference between 
the greater part of the musculature of the superior vena cava and that of 
the auricle. But in the region of the taenia terminal is there occurs some 
loosely-woven fibrous tissue, in the meshes of which are contained an artery 
and wavy, delicate muscle fibres with well-marked nuclei. 

The ram s heart also shows a similar characteristic set of fibres in this 
region. ^ TJie tissue in this case shows a marked amount of fibrous tissue 
loosely interwoven with palely-staining fibres closely resembling those of 
the sinus of the frog. The remnant also occurs in tlic hearts of the kitten, 
rat, and mouse. 

^ From the above it will be seen that the presence of these primitive fibres 
IS remarkably constant. Physiologic experiments have dearly demonstrated 
that normally the heart's rhythm begins in the nciglibourhood of the great 
veins and that here nervous influence has a most potent effect (MacWilliam, 
Engelmann Ilering, and others). The fact, therefore, that there is a 
coastant differentiation of certain fibres in this region, which, moreover, 
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r.-in vith t1,o ihtv.s af.VMini: t ho i ^ ’ 

'Vl attach .-roat i.nportanc- to th.-« f.bro,. .uoi ^^o fool ju^,ficcl .. 

the opinion that it i. in then that lie .lominatnnt rhythm of the 

heart nnnnhlly k eins. 

m Ocnnro-onrfrnlnr Junciinn.-M tho a^tinm of the nur.cle m the 
h-crhoarls the mu«n.lr.tim' i-^ <liro<'tly oontinnous v.-ith that oi tho miru • 

; ..*uSnn ho t VO part-, tho.o of tho nurelo heinu- ooar.cr. more Mrmtecl. 

nrjlrcil liy n of tb-' iiiii'.tiil-i'.iin-. Ti'- , ,1 , j, 

„f .-nn-do flhrt'e lunvovor, is for tho mnrt pnrl -o intinmto that 

• dinCnlt to aistinrmhh hot.c.n then. We oouhl find no trace of nny 

er^fcmllv difTorfUtintei fibr**? !'.t this junction. 

. * T < * huirtion of tlu^ auriculnr 

orSwSr"hr;;;rt;hi"u'h:::Ve^ 

of the f(L In this h. nrl tho r.uricnhnr nnn 

M->tcm hv the fihns <,f the invneinnled p.nrt of the a^.-reulnr n t- i - 
n- n ■ Tils part of the e.mml .-hov.s a difi.r.-i,tmtinn even “'C e. 

Its fihn< differ from th.os.- of tlm nsl of the tn»-al m 

.".tcel, st.aiiiinf more palely, find pa'S'-veint: a M’rj arpe < ^ iripu- 

In the fro;-’ there is a similar romieetion nil pdow llm 

lar orifice Ih-Iow the ba--o of the a.-v. valve. ni 1 . ' ... ' frnm 

iiiricul.ar j. pinm. The fihrc.s of the ,i„„P from the 

th.a.e of the rest of the ennal-. th.ey a, o shirt „„ „iey fuse 

V(ritriciilar sYstem in the upper p:irt ot tlnir < . . eanalo- 

v,i,h the fibr.s of the iui.ermost part ..f the vehlricu bar nlL^ 
vcntricuhar jiiiiction iti the reptilian heart is sum ar 

In the m.ammalian heart the nurieulnr ritut and the 
heron,., profoundly modified. Takiim the ^,^ ,^.j,„lj.iciilar orifice 

that the rln;: rrm 5,1 ill he tra<'efl round the ric; u « isolated, but can 

alvove the bn^^es of tho valvr^% The fdiri s are no o canal 

U: ulenlifiea by their structure. No trace m t ictn ca of the 

of tho left nunele. It %vill perhaps h^ wcU to rcca in the 

mir?cxilar connection K^wcen the nurieulnr cann interwoven 

human heart. The Kystcin becins in the slender connections 

fibre^s in the central fibrous b<Kb' of the h'^ar , / 2 ) the circular 

with (1) the musculature of the n^a^n bundle which 

fibres ot the ricbl mirienlnr canal, h rom ‘ j. j.ppi„ni below the pars 

alone the upper border of the interve ^ ^ ^ division, whicli 

mernbrnnacca septi. Here it divides into a rij: i respectively, 

pursue a subendocardial course in the riftht am x oiircs composing the 
and finally fn.se with the ventricular muscle. The t.nre. 
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main bundle, and more especially its arborisations, vary very much in type 
in the hearts of different species. In some hearts there is a marked dif- 
ference from the ordinary ventricular musculature. Such is the case in 
the hearts of the sheep, ox, calf, cart-horse, pony. In these the main bundle 
consists of long, delicately striated fibres, with large nuclei. The end 
arborisations consist of fibres belonging to the Purkinje system. In other 
hearts the fibres of the bundle and its terminal branches are not so well 
differentiated from the ventricular fibres. This is the case in the whale, 
kangaroo, wallaby, dolphin, man, rat, kitten, mouse, shrew-mouse, and pig. 
In these hearts, however, and especially in the first four mentioned, there 
is still a differentiation of fibre rendering the bundle quite distinct from 
the ordinary ventricular musculature. The fibres of the bundle are larger, 
more delicate, less striated, and stain less deeply than those of the ventricle 
proper. In certain other hearts, namely, those of birds, the authors have 
been unable to find any differentiation of fibres in the bundle; the guides 
to it being its position and its definite demarcation by fibrous tissue. In 
the bird^s hearts examined by us, the a.-v. bundle arises from the auricular 
ring and dives at once into the interventricular septum. 

The a.-v. bundle is the sole muscular connection between the auricular 
canal and the ventricle; there is no direct connection between auricle 
proper and ventricle in the mammalian heart. It must be admitted, how- 
ever, that in one case, namely, in the heart of a rat, the auricular and 
ventricular fibres appear to come into close apposition in the right lateral 
auriculo-ventrieular region, and undoubtedly represent one of the connec- 
tions described by Stanley Kent. In the heart of the sparrow also there 
is a similar close apposition of fibres in this region. This close apposition, 
however, cannot be looked upon as a connection; the a.-v. bundle is to be 
regarded as the sole connection between the auricular canal and the ven- 
tricle. 

The Bulho-veniriculaT Junction . — ^This junction is well marked in the 
primitive hearts (see 5, Fig. 1). In all a circular groove containing epi- 
cardium separates the ventricular from the bulbar musculature, but not 
completely; the inner or subendocardial layer of ventricular musculature 
becomes continuous with the bulbar musculature. In the frog’s heart this 
is also the form of connection, but the union is three or four times denser 
on the dorsal than on the ventral side of the b.-v. junction. 

In the mammalian heart the bulbus has become fused with the right ven- 
tricle, forming the infundibulum of that cavity. Greil’s research on the 
heart led him to the conclusion that, although the cavity of the bulbus re- 
mains, its musculature has been overgrouTi and replaced by that of the 
ventricle. The moderator band which passes from the septal wall of the 
right ventricle to the base of the anterior group of rausculi papillares marks 
the separation of the bulbar part from the rast of the right ventricle. On 
this band of muscle the right division of the a.-v. bundle descends: that 
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i, if our idontincation be oo:Toot, the riuht ‘.cptnl division do-sccnds m the 
oldtion o£ the Imlbo.vontriculnr junction. There can be no doubt, at 
last, that there Is no 1 )ulbo-vcnlrieular separation of hbres m the mam- 
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rc.scmblcs in structure the other portion of the ‘j^o^icular jimc- 

rcmaiiicd undifferentiated, namely, the remnant at 1 1 ^ 
tion, evidenced especially by the hearts of tlie mo c, ■ Nearly 

m , 1 ,. hc„. .1 o 1 .™ embryo (3C " "i,:;rco,,.im.ity 

and the part \\liich is lo persist as t it va ^ upper 

with the ventricular mii-sciilaturc. Tlic rinp the same 

part of the interventricular septum, and its 

type as persist in the Knoten throughout life. ;nvnp“inatcd por- 

The evidence that the main bundle is the remnant ° ‘ , jp^-er to 

tion of the auricular ring reveals it.self ns we f„rnis the 

the higher forms. In the eel this part o t orifice. In 

a.-v. connection, which is all round the auric around the whole 

the amphibian and reptilian heart the connection septum. In 

orifice, but it Is thickest at the base of stated solely 

blrd*.s heart the connection is heart the con- 

at the base of the inlcrauricular septum, n interventricular 

nection i.s small, and occupies the upper physiological 

septum. It is beyond the purpose of this ai lie ^ ‘ between the auricle 

reason for this restriction of the muscular con average only 

and the ventricle to a narrow bundle nc i mc< ^QSition which it oc- 
1.5 X 0.8 mm. in diameter; but its the upper border 

cupics becomes intelligible when it is ea c( disturbed pa^’t 

of the intcr^’ontricular system rcprc.scnts the least a 

lumen of the embryonic cardiac tube. 

[7G1] 


Su7nmary 

L (a) The muscular connection in the lower hearts between sinus and 
auricular canab and in the higher between the parts of the heart repre- 
senting them, is intimate. In the latter, fibres pass directly from this 
junction to the vicinity of the a.-v. bundle. 

(b) The canalo-auricular junction is marked by a thickening of the heart 
wall at this point. The muscular connection is diffuse. In the lower forms 
there is a difference between the fibres of the two parts, but in higher fori^ 
the fusion is so intimate that no difference in the type of fibre can be dis- 
tinguished. 

(c) The canalo-ventricular junction decreases in extent from the lower 
to the higher forms ; in the latter it is represented solely by the a.-v. bundle. 

(d) The bulbo- ventricular junction is well marked in the lower hearts. 
In higher forms the ventricular musculature has replaced that of the bulbus. 

II. (a) There is a remarkable remnant of primitive fibres persisting at 
the sino-aurieular junction in all the mammalian hearts examined. These 
fibres are in close connection with the vagus and sympathetic nerves, and 
have a special arterial supply ; in them the dominating rhythm of the heart 
is believed to normally arise. 

(b) No special differentiation of fibres was found at the canalo-auricular 
and bulbo-ventricular junctions. 

III. (a) The Knofe7i is a part of the primitive auricular ring which has 
remained undifferentiated. 

(b) The main bundle and its branches represent the invaginated por- 
tion of the primitive auricular canal. 

AVe wish to express our thanks to Mr. Humphrey Neame, and particu- 
larly to Mr. William Chesterman, for their help in the preparation of the 
microscopic sections. 
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Maekenzle left school, at his own voUtlon, at the age of “ it 

prentice In a chemist’s shop. He served his appren cos ^ to the 

was the Inspiration derived by contacts with conn ry caused Mackenzie to 

chemist’s shop to have their prescriptions ticeship his employer of- 

declde to study medicine. After he had PO^t in Glasgow 

fered him a partnership In the shop. However, Glasgow confirmed his de- 

as a chemist. He remained for a year and his work at Glasgow 
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died of heart failure. James Mackenzie, as he turned to break the news of her death 
to her husband, tasted the bitterest anguish which any doctor can ever eicperiencc. 
He felt responsible for the death of his patient, for there probably had been, long 
before the time of delivery, some cardiac sign by means of which, had he recognized 
It, he might have been able to take certain precautions. There and then Mackenzie 
resolved to specialize in the study of the heart. 

He began by studying the mechanism and symptoms which generally are pre- 
sumed to indicate cardiac conditions in pregnant women. On consulting the liter- 
ature he found nothing that proved helpful. To find answers to the riddles of the 
heart, Mackenzie made innumerable studies. In investigating the circulatory condi- 
tions before, during, and after pregnancy not only among women who had cardiac 
disease hut also among healthy women, he found changes in the size and position of 
the heart, murmurs of various types, variations in rate and rhythm, and other de- 
partures from what is usually considered the normal. To distinguish types he re- 
solved to “write'* the pulses of a large number of women and then to study the 
tracings with the closest possible attention. At that time there was available the 
Dudgeon sphygmograph or pulse writer. With the use of this instrument Mackenzie 
soon confirmed his contention that several different varieties of irregularity occurred 
in the tracings. But what did these different waves in the tracings signify? Which 
were truly dangerous ones, and which were innocuous? There did not seem to he an 
answer. 

Another fact confused him. He found out that the pulsations of the vessels of the 
neck were just as varied as were the wav^s of the pulse. Mackenzie felt that if 
tracings of the pulsating vessels of the neck could he obtained, some factors might 
be correlated that would aid in the solution of the problems which beset him. He 
therefore modified tl^e Dudgeon apparatus and made the first crude tracings of the 
pulsations of the vessels of the neck, 

Mackenzie's work on the tracings was interrupted by a most pleasant occasion. 
His marriage to Miss Trances Bellamy Jackson took place on September 13, 1887. 
The honeymoon was spent in Italy. The marriage itself was a happy one, Lady 
Mackenzie later declaring that * ‘No woman ever had such a generous love and com- 
panionship given her." 

As has been suggested, Mackenzie’s difficulty in employing the mechanical registra- 
tion of pulsations was to interpret the various waves he was able to inscribe. At 
first he attempted to determine the answers to these enigmas by questioning the 
leading physiologists of his time, but they could not answer his queries. Some time 
later Mackenzie devised a new, portable recording instrument. Using the radial 
pulse as a standard and a pill-box for the drum he was able to construct an ap- 
paratus which he carried around in Ms pocket. About this time the ink polygraphi 
and the electrocardiograph made their appearance. However Mackenzie for several 
years preferred to use his miniature instrument because he believed it was simpler 
and better adapted for general use. Later, when he found out that the signs he had 
discovered with his various instruments were also detectable by tho finger of the 
physician, ho used the instruments less frequently than before. Mackenzie resented 
tho attitude of tho medical profession in too completely accepting the ink polygraph 
and later the electrocardiograph. He believed that physicians were more interested in 
tho exactness of mechanical devices than in tho ends for which those mechanical 
devices were constructed. 


Earlier, idackenzio had discovered a method of determining how two of tho heart's 
four cha mbers were acting at any given moment. Ho had also made tho discovery 


^ ®ba\v. a watclnnakcr of radlliam, perfccCcd 
K polyKraph uhleh I’j toda> known the worJd over ns M.ackcn2lo’s Ink Polysrrapli. 
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that pregnant vromen tended to have irregularities of the pulse. Suddenly the idea 
occuned to him to determine what the various chambers of the heart were doing 
when that organ was heating irregularly. When his next patient presented himself 
with a marked irregularity of the heart he was able to prove that in some cases of 
irregular action, the ventricle contracted sooner than normal. The auricle, in main- 
taining its normal rate and rhythm, actually heat after the ventricle. Later, 
Mackenzie demonstrated that this form of irregularity, the extrasystole, was in it- 
self of no serious consequence to the patient. Although identification of the extra- 
systole was in effect a negative discovery, it was most important. It was proof that 
many patients presenting themselves with this type of cardiac irregularity need 
not he alarmed and that they could lead normal lives. 

In about 1890 Mackenzie’s attention was directed to another group of peculiar 
irregularities. A woman whom he had first seen in 1880, when she was suffering from 
an attack of rheumatic fever, again presented herself for treatment. He discovered 
that her heart had been damaged, and that the damage was the result of the attack 
of rheumatic fever in 1880 and subsequent attacks in 1883 and 1884. A presystolic 
murmur was audible. Narrowing of the mitral valve continued. Mackenzie main- 
tained careful observation of this patient, noticing that in 1898, with alarming 
rapidity, his patient grew worse. An amazing thing occurred at that time. The 
presystolic murmur vanished! After considerable thought, Mackenzie came to the 
conclusion that the auricles of the heart had ceased to heat, and that it had been 
the beat of the auricles forcing the blood through the narrowed passage in the heart 
that had caused the presystolic murmur. A year later the patient died, and on exam- 
ining the heart Mackenzie verified his belief. He found tho auricles to he enor- 
mously distended and greatly weakened. He gave to this type of irregularity the 
provisional name “paralysis of the auricle.” It is now known as “auricular fibrilla- 
tion,” because of Mackenzie’s research and the subsequent researches of a favorite 
pupil, Sir Thomas Lewis. 

Mackenzie noted these conditions among a number of patients and his recognition 
of the disappearance of auricular contractions instituted a landmark in the history 
of medicine. It was the central feature of much subsequent work on the elucidation 
and grouping of the various anomalies of the rhythm of the heart. It further pre- 
pared the way for Mackenzie to establish, together with Cushny, the conditions neces- 
sary for efficient digitalis therapy. The results of Mackenzie’s early observations 
appeared in his “Study of the Pulse” (1902). 

The unique experiences of Mackenzie in cardiology have been admirably set forth 
in his monumental work, “Diseases of the Heart,” of which the first edition was 
published in 1908. His careful study of semeiology appeared in 1909. Another im- 
portant work, “The Future of Medicine,” appeared in 1919, This volume is mainly 
autobiographical and expresses the wisdom which made him famous. Besides re- 
vising his small and large books on the heart, Mackenzie in 1923 contributed a superb 
monograph on the disease of which he was destined to die, “Angina Pectoris.” An- 
other important work, “The Basis of Vital Activity,” was completed shortly be- 
fore his death in 1925. It was not published, however, until 1926. 

After practicing medicine at Burnley for nearly thirty years, Mackenzie went to 
London in 1907, at the age of fifty-four. In London, although he earned only about 
$600 during his first year there, he soon became an outstanding Harley Street con- 
sultant. He continued his studies and somehow found time to write several hooks 
which we have mentioned. Within a short space he was elected a member of the 
Royal College of Physicians. He was further honored by a fellowship in the Boyal 
Society, and in 1915 he was knighted. In 1918 he retired from active practice. 
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The next year he established at St. Andrews in Scotland the Institute for Clin- 
ical Eesearch.2 Mackenzie defined the object of the Institute’s work as “the preven- 
tion of the diseases that are common among the people/* The reports of the In- 
stitute have been regarded as most valuable contributions in the systematic study 
of symptoms and disease. 

Shortly after coming to St. Andrews, he was stricken by angina pectoris. 
Although he knew of his condition, he continued to work unceasingly at the Institute. 
He revised his great work on “Diseases of the Heart/* lectured In London, Edin- 
burgh, Dundee, and Aberdeen. He wrote several articles for medical journals and 
continued working on his several books. 

His final months were severely painful, and he suffered numerous cardiac attacks. 
He died on January 26, 1925, foretelling the period of his death with uncanny cer- 
tainty. Some weeks before he died, he directed Dr. John Parkinson to examine his 
heart after his death. After Mackenzie's death his brother, Sir William Mackenzie 
(now Lord Amulree), corroborated this request. The examination was performed by 
Dr. John Parkinson, assisted by Dr. J. W. Linnell and Dr. David Waterston. The 
latter wrote an account of the observations, which we reprint. 


knoT^Ti an ih« James Mackenzie Institute of Clinical Research. 
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The importance of recognizing auricular fibrillation. — The most im- 
portant of the continuous abnormal rhythms is that which is due to 
fibrillation of the auricles. The recognition of this condition and the 
symptoms associated with its presence, is the most important discovery 
yet made in the domain of the functional pathology of the heart ; and few 
physicians are aware of its significance. The symptoms directly due to 
auricular fibrillation, and the symptoms of heart failure induced this 
condition, are so clear and definite, that we have little difficulty in recog- 
nizing this condition as a distinct clinical entity. Its recognition is not 
of mere academical importance, but is of the greatest practical value; 
for when we recognize the various symptoms, they afford us grounds 
for a sure diagnosis, a safe prognosis, and for a rational line of therapy 
in a large proportion of cases of serious heart failure. The great fre- 
quency of its occurrence renders it imperative that all practitioners 
should become familiar ’with its symptomatology; for 60 or 70 per cent 
of all cases of serious heart failure met with in practice owe the failure 
directly to this condition, or have the failure aggravated by its pres- 
ence. Some of the symptoms have been overlooked in the past, while the 
significance of others has not been appreciated. Moreover, the response 
of hearts affected with auricular fibrillation to remedies differs so mucli 
from the response of aU other forms of heart action, normal and ab- 
normal, that the recognition of its characteristics materially alters the 
views universally held as to the action of drugs upon the heart. 

Type of case showing auricular fibrillation. — Before setting out in de- 
tail the features characteristic of auricular fibrillation, it might be con- 
venient to appreciate the kind of case w'hich shows this condition. The 
most common evidence is an irregular action of the heart of a very dis- 
orderly kind. It is that form of irregularity so frequently met ’with in 
the elderly, and in patients vrith. hearts damaged by prevdous rheumatic 
infection. In the latter class, the association of irregular hearts with 
mitral stenosis has long been recognized ; and, on account of this associa- 
tion, the irregular pulse is sometimes described as the ^'mitral pulse, 
with which all clinicians are familiar. 

"While senile and rheumatic hearts are those most frequently affected 
by this condition, there are numerous cases in which auricular fibrilla- 

•Slr James JIackcnzie first described this condition In ISOS, In the first edition of his 
book, niscaacs of the Heart We have chosen to reprint from the third edition of this 
work, published in 1914. pp 211-236.— F. A. IV, and T. E. K. 
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auricular nbrillation. As the auricle was found distended and thin- 
walled at the post-mortem examination, I came to the conclusion that 
tlic disappearance of tlie sifrns of auricular systole was due to the auricle 
having become distended, atrophied, and paralj'sed. This view I put 
forward in a book on the pulse, whicli I published in 1902. Shortly after 
this was published, I had a scries of cases, some of wliieh I had watched 
for years, and at the post-mortem examinations the auricles were not 
thinned, but were hypertrophied. AVilh this fact before me, I saw that 



Fic. 119. Tho h\cr pulse shows a wcll-niarkctl wave (a) due to the 
nurldc (Case 48. 1802). 



FiC. 120. There is stdl a well-iuaiked wa\e in the auiiclc (Case 48. 1897). 



Fic. 121. Showing tho irregular rhythm, characteristic of auricular fibnllation. When 
compared with Fig. 110 and 120, it will be seen that there is no auricular wave in the liver 
pulse, and the heart’s action is irregular (Case 48. 1898). 

my previous explanation could not be correct ; for the fact that the aur- 
icles were hypertrophied, indicated that they must have contracted dur- 
ing the years that I had watched them, and when there had been an ab- 
sence of all signs of auricular activity. As it was clear that the auricles 
could not have contracted during the normal period— that is to say, 
immediately before ventricular systole— the only alternative I could 
see was that they contracted during ventricular systole. As, in the mean- 
time, I had studied several hundreds of cases and had seen this condition 
start under a variety of circumstances, particularly in individuals with 
frequent extra systoles, I put forward the view that ventricles and 
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auricles contracted together, and assumed that the stimulus for contrac- 
tion arose in some place tliat alYected auricles and ventricles simulta- 
neously. As at this time I could not conceive of any other possibility to 
explain the facts, I suggested that the stimulus for contraction arose in 
the auriculo-ventricular node ; and I called the condition ^^nodal rhythm/’ 
under which name the clinical aspects of auricular fibrillation are de- 
scribed in the two editions of this book, the first being published in 
1908. 

With the advent of the electrocardiograph, we obtained a more ac- 
curate method of recognizing the contraction of the chambers of the 
heart. When electrocardiograms were taken of the cases that I had 
called nodal rhythm, my clinical observations were verified, inasmuch as 
no evidence of the normal auricular systole was found. In cases where 
the heart periodically became disorderly in its ihy thm, and where I was 
able to demonstrate that the auricular form of venous pulse was present 
with the regular heart action, and the ventricular form during the period 
of irregular action, the electrocardiograms also showed evidence of 
auricular contraction during the normal period of the heart’s action, 
and a disappearance of the normal auricular activity during the period 
of irregular action, fully confirming the observations I had made on nodal 
rhythm. 

The attention of other observers had also been arrested by some of 
the clinical features of this condition. Thus Hering, in 1903, separated 
from among other irregularities the irregularity peculiar to auricular 
fibrillation, and called it the pulsns irregularis perpetmis. He was mainly 
concerned with the physiological aspect of the subject, and did not recog- 
nize the full clinical picture, with the disappearance of all signs of auricu- 
lar activity. Many other observers had noted tlie ** positive” venous pulse, 
and in attributing it merely to tricuspid incompetence they had failed to 
appreciate its real meaning, and so missed the significance of its appear- 
ance. 

Although the disappearance of the auricular contraction was the feature 
that puzzled me in these cases, I realized that my explanation of it, as being 
due to synchronous contraction of auricles and ventricles, was far from 
being established; and I endeavored to interest others in the subject, who 
might investigate the matter by experimental methods, and find out, if 
possible, what the auricle was doing. Cushny was the first to suggest that 
auricular fibrillation might be a factor of clinical importance ; and in 1906 
he and Edmunds drew attention to the resemblance of the radial tracings 
in a case of paroxysmal irregularity in the human subject to the tracings 
from a dog, in which they produced experimental fibrillation of the auricles. 
On reading this communication, I was struck with the idea; and on a visit 
Professor Cushny paid to me in Burnley in 1906, he discussed with me 
the probability of auricular fibrillation being the cause of the irregular 
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heart action in certain cases of ‘'nodal rhythm,” and he agreed that certain 
small waves, which I had recognized in the jugular pulse of one case (Fig. 
122), were due to the fibrillation of the auricle. 

I published, in 1907, tracings with this explanation, but I failed to ap- 
preciate the real significance of what auricular fibrillation was; I thought 
it only a passing event ; and I practically gave up the idea that it was at the 
bottom of these cases that went on for years. Lewis had been pursuing an 
inquirj^ clinically and by experiment into the nature of cardiac irregu- 
larities, and had produced experimental fibrillation in the dog. In 1909 he 
took graphic records of the venous and arterial pulses. With the onset of 



Fro. 122. A tracing from a patient ■iiith auricular fibrillation, showng 
small fibrillary waves (/) in tho jugular tracing (Case 44). 



Fro. 123. The jugular tracing shows coarser fibnllarj' uaves (/). 



fibrillation, he found that the arterial pulse became irregular, and the 
venous pulse changed from the auricular to the ventricular form. Pur- 
suing his investigations further, Lewis was able to detect in the electro- 
cardiogram of experimentally produced fibrillation, certain oscillations 
during ventricular diastole, which were induced by the fibrillating auricle. 
Examining more critically the electrocardiograms of typical cases of nodal 
rhythm which I sent to him, he found these oscillations also present, and 
demonstrated their correspondence with the small fibrillation waves I 
had noted in the jugular pulse. 
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When Lewis placed these facts before me, I had no liesitation in aban- 
doning my views, and accepting the fact that these cases owed their 
abnormal action to anricular fibrillation; and I now recognize that the 
reason those evidences of auricular activity, to which I have referred, dis- 
appear, is because the auricle ceases to act as a contracting chamber. 

Kothberger and Winterberg had independently, in 1909, drawn atten- 
tion to the fact that in pulsus irregularis perpetuus the electrocardiogram 
corresponded to that of auricular fibrillation experimentally produced. 

In the investigation which I have been carrying on for so many years, 
I was not content merely to discover the mechanism by which the irregu- 
larities were produced, but I always kept before me the bearing these 
symptoms had on the patient present and future slate, and what indi- 
cations they gave for treatment. To this end, I made careful notes of 
all attendant circumstances, such as the patient history, the size of 
the heart, the degree of heart failure, the response to treatment, and the 
future progress of the case. The result is, that though I failed to recog- 
nize the nature of the altered rhythm of the heart, yet from my notes of 
a groat number of individual patients, many of whom I had watched for 
a number of years, I had been able to study many of the characteris- 
tics of this group and to recognize the clinical features. 

Up till 1908, these observations were carried on in my work as a gen- 
eral practitioner. Since 1909 I have reviewed the whole subject, first 
at the Mount Vernon Hospital, and then at the London Hospital, with 
the assistance of my colleagues, and we have verified the main features 
I had previously recognized, and extended our observations. Although 
we can recognize many salient features of the condition, there is still a 
great deal of work to be done, before a full knowledge of the change in 
the hearths action under this new I'hythm can be acquired. 

What is auricular fibrillation?— The term ** fibrillation’’ is applied to 
a curious condition of the muscle fibres of the bcai't, where the individual 
fibres, in place of contracting in an orderly and siniultaneous manner 
during systole, conti'act rapidly and independently of one another. The 
auricle, when in a state of fibrillation, presents an entirely different 
aspect from what it does during its normal action. 

“The Avails of the auricle stand in the diastolic position; systole, either 
complete or partial, is never accomplished; the Avail, as a Avholc, is sta- 
tionary, but careful examination of the muscle rcA’^cals an extremely 
active condition; it appears to be alive AAuth moA'cnient; rapid, minute, 
and constant tAvdtcliings or undulatory moA^cments arc observed in n 
multitude of small areas \ipon its surface” (Lewis). 

When the ventricle passes into fibrillation, the circulation is at once 
brought to a standstill ; and MncW’^illiam has suggested that this is prob- 
ably the cause of sudden death in the Inininn subject. W^icn the auricles 
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pass into fibrillation, death does not ensue, for the fibrillation cannot pass 
along the bundle which connects auricle with ventricle. 

Conditions inducing- auricular fibrillation.— In cx])eriinent, auricular 
fibrillation can be produced by electrical stimulation of the auricular 
wall. In the human heart it is found to arise under a variety of con- 
ditions. It is probable tliat it is produced by altered nutrition of the 
muscle. Thus, I detected it in 1802 in a patient recovering from a mild 
attack of rheumatic fever, and there was no other evidence that the heart 
was alTecled. The attack passed ofT after some liours, and the youth has 
grown up into healthy manhood ivitli no evident lesion of the heart. I 
have seen it appear in the heart in pneumonia, during the attack and 
during convalescence with disastrous results in both cases. Digitalis can 
induce it in predisposed cases. I have knowni it to occur intermittently 
in a fatal case of infective endocarditis, and Price has show'n its occur- 
rence in a fatal case of diphtheria, and n. A. Sutherland in a severe 
attack of rheumatic fever. Post-mortem examination in these cases 
showed that marked changes of an inflammatory nature had occurred in 
the walls of the auricle. 

Effort, sometimes slight, and sometimes violent, may provoke auricu- 
lar fibrillation. This occurs most frequently in the middle-aged or 
elder]}', or in those wdth some old rheumatic affection Thus, a healthy 
and vigorous member of our profession at the age of 50 years ran rapidly 
for 200 yards, and -ivas seized wdth an attack which lasted for tw’o hours. 
This -was ten years ago, and he is still w'oll and actively engaged in his 
work. In many cases, these attacks lasting for a short period are apt to 
recur with increasing frequency until they become permanent. While 
they are occurring intermittently, they are often easily provoked by 
effort, though they may not infrequently arise from no apparent cause. 
Thus, in one man under my care at the IMount Vernon ITospital, the heart 
would be detected beating irregularly several times a day, the irregular 
period lasting from half an hour to tw’o hours. This irregularity wms due 
to auricular fibrillation, as showm by records by the polygraph and 
electrocardiograph. He himself wms not conscious of the altered rhythm, 
nor was there any recognizable cause for the onset. 

We are not yet in a position to decide, wdth sufficient accuracy, the 
nature of the changes in the heart-w’all wdiich favour the occurrence of 
auricular fibrillation. In the hearts which I have had examined, which 
showed auricular fibrillation during life, there has been found in the 
auricle and ventricle, an increase of fibrous tissue and of nucleated cells 
in the muscular -walls (sec Cases 48, 49, and 51). In most cases, there is 
probably some definite change w'hich predisposes to this condition, and it 
only needs an adequate stimulus to provoke it. This stimulus may be of 
a varied kind, for wdiile the onset can frequently be traced to violent 
bodily effort, it often occurs w^hen there is no excessive effort. At pres- 
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ent, we can only say that one predisposing condition is certain organic 
changes in the muscle wall of the auricle. 

Duration of auricular fibrillation, — ^In the majority of cases when 
auricular fibrillation sets in, it persists for the remainder of the indi- 
viduaVs life. I have watched individual cases for over thirteen years, in 
whom it was constantly present (see Case 43). In many cases, it may 
appear for a few hours, and may never recur, or it may recur at infre- 
quent intervals for some weeks and months, and then disappear. Many 
cases of paroxysmal tachycardia owe the paroxysms to auricular fibrilla- 
tion, and in such cases it may last for a few seconds, a day or two, a few 
weeks, or even months (see Case 51). As a rule, however, when it is 
intermittent in its appearance, the tendency to its recurrence becomes 
greater, till finally it becomes permanently established. 

Effect on the ventricles. — ^In fibrillation of the auricle, the stimulus for 
contraction arises no longer in the sino-aiiricular node, but in the fibrillat- 
ing fibres of the auricle, and is transmitted to the auriculo-ventricular 
node m an irregular manner. It is probable that the manner in which 
the ventricle is affected depends on the power of the node and bundle to 
receive and transmit the auricular stimulations ; for I found that in some 
of my cases the ventricular rate varied very much, sometimes being rapid 
and sometimes slow (see Cases 44, 51, and 54). It might be suggested 
that with the onset of auricular fibrillation the ventricle takes on a 
rhythm of its own, and indeed at one stage of my investigations I had 
suggested an idio-ventricnlar rhythm. But, in experiment, if after 
fibrillation has been set up, the bundle is cut, the ventricular rate at once 
alters, and the ventricle assumes its own peculiar slow rhythm. 

Rate . — Changes in the rate and rhythm of the ventricle, and in the size 
of the heart, are very common with the onset of auricular fibrillation. 
In several cases, I have detected these changes shortly after its inception. 
I have found the greatest difference in rate, ranging from 40 to 130 beats 
per minute. It is but seldom that we get the opportunity of seeing auricu- 
lar fibrillation start, as the patient is frequently unconscious of the 
change in the hearths rhythm, though some recognize the curious sensa- 
tion of fluttering. The patient may consult us because of the distress 
which may sooner or later appear, and then we usually find the rate 
remarkably increased, generally between 110 and 140 beats per minute 
and over. I have met with a number of cases, in which the rate has be- 
come slower on the inception of auricular fibrillation. When fibrillation 
has arisen as the result of the administration of digitalis, the rate has 
been infrequent (Case 92). If digitalis slows the heart in fibrillation 
through its action on the vagus and the auriculo-ventricular bundle, we 
might assume that the slowing occurs in consequence of some affection of 
the auriculo-ventricular bundle. In support of this view I have observed 
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a case for many years, in which there was persistent increase in the inter- 
val between the auricular and ventricular systoles, and in which at one 
time there was partial heart-block. When the patient's auricle started 
to fibrillate, the ventricular rate fell from 60 to 40 beats per minute, and 
has continued at this rate for nine years. Cases 80 and 81 show a slow 
pulse-rate, but in these there was present complete heart-block. In Case 
79, the heart fell suddenly to 40 beats per minute and was quite regular; 
the slow rate persisted for a fortnight, when it suddenly increased in rate 
and the auricle resumed its normal action. In this case, during its nor- 
mal action, there were no evidences of heart-block. 

Rhythm . — When the auricle passes into fibrillation, the ventricle usu- 
ally becomes irregular in its action. The alteration is sudden, as shown 
not only by experiment but by clinical observations, in cases in which I 
have actually observed the change in the heart's action. The cessation 
of fibrillation can be recognized by the return to a regular rhythm; oc- 
casionally the return is accompanied by a few irregular beats, due to 
extra-systoles. Though many speak of this condition as the pulsus 
irregularis perpetuus, I have seen a number of cases Avhere the rhythm of 
the ventricle was regular. In the majoiity of such eases, the rate was 
under fifty beats per minute. In several instances, the slow regular 
action has been induced by digitalis. In a case recently under observa- 
tion, the rate under digitalis fell from 110 to 70 beats per minute. Prior 
to the administration of digitalis, the rhythm was very irregular, but 
when the rate fell to 70 beats per minute, it was quite regular. The pa- 
tient had no jugular pulse, but by the electrocardiograph, Lewis demon- 
strated that auricular fibrillation was present. 

The character of the irregularity as seen in the pulse is a completely 
disorderly one, in the sense that the interval between the beats is ever 
varying, two successive beats being seldom of the same length. Although, 
as a rule, there is a distinct relation between the size of the beats and the 
length of the preceding pause, the longer pauses being followed by bigger 
beats, not infrequently this is not so, big beats sometimes follo'wing very 
short pauses. 

Many other conditions produce continuous irregularities, so that we 
have to be careful not to form our opinion on the irregularity by itself. 

The ske of the heart. — ^In the great majority of cases, a considerable 
enlargement of the heart follows the inception of auricular fibrillation. 
Though the auricles are often greatly distended, it is not possible to tell 
from clinical examination, how much of this enlargement is due to the 
auricles, and how much to the ventricles. 

With the onset of fibrillation, the increase in size does not take place 
at once, though, in a few cases of periodic fibrillation, I have seen the 
heart increase greatly in size within a few hours of the onset, and the 
enlargement would disappear within a few hours after the cessation of 
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the fibrillation. As a rule, little change in the size of the heart lakes place 
at first, and if the heart is capable of maintaining an efficient circulation 
little increase in size may be delected for years. In the majority there 
is an inability to do the work efficiently, so tiiat gradually the heart's 
strength becomes exhausted, and an increase in its size follows. With 
appropriate treatment, a considerable diminution may take place, but 
this is by no means constant. I have been surprised at its persistence in 
cases of old-standing auricular fibrillation, in whom a very striking im- 
provement of the heart's condition has taken place as the result of treat- 
ment. In most ca.scs we liavc carefully studied at the l^Iount Vernon 
Hospital, and at the London Hospital, we have failed to detect any de- 
crease in the size of the heart, in patients who had suffered from extreme 
failure, and who had made a surprising recovery. 

The jugular pulse in auricular fibrillation. — The size of the jugular 
pulse is extremely variable, in different eases, and in vsome individuals at 
different times. This is in a great measure due to the amount of disten- 
sion of the right side of the heart and of the groat veins, and also to the 
rate of the heart. In some slow-acting hearts, great waves can be seen 
extending up the neck with each contraction of the ventricle, and there 
is no difficulty in recognizing their nature. In other hearts beating at 
more rapid rates, these waves are also evident; one cannot be always 
sure of their nature from inspection alone, but a tracing will show them 
to be of ventricular form. When the veins arc loss full, and the rate fre- 
quent, it is utterly impossible to differentiate tlie waves that may appear 
in the veins. Even in a graphic record some difficulty ma}" be met with, 
but if the time of the waves be accurately placed in the cardiac cycle in 
the manner already described, as a rule the features of the tracing can 
be recognized. In many cases, the character of the ventricular waves 
shows a curious ditference. Thus some slow beats will show a high wave 
at the same time as the carotid pulse (marked c in the tracings), and a 
great fall during the mid-systole of the A’^entricle, with a wave towards 
the end of systole, which ends as usual with the oj^ening of the tricuspid 
valves. With the more rapid beats tlie fall during mid-systole disappears, 
the characteristic wave of the ventricular venous pulse is shown. The 
fall is due to the dragging down of the auriculo-ventricular septum dur- 
ing ventricular s3^stole. 

Fibrillation waves. There is an additional feature, which is also of 
value in recognizing the presence of auricular fibrUlation, and that is the 
presence of the small waves caused in some way by the fibrillating auricle. 
They are not present in every case, nor always perceptible in those cases 
that show them. When present, they are most evident during those long 
which are so frequent in auricular fibrillation, 
these fibrillation waves are of a variable size, sometimes very minute, 
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as in Fig. 122, and sometimes very coarse, as in Fig. 123. In Fig. 124, 
they will be found to vary in size and duration at different times. 

The electrocardiogram in auricular fibrillation. — ^\Yhile the normal 
electrocardiogram shows features similar to those in Fig. 16, a great 
number of differences can be obtained, each due to some abnormal action 
of the heart. So far as the electrocardiogram of auricular fibrillation is 
concerned, in addition to the irregular action of the ventricles, the 
records show some very characteristic signs, the chief being a total dis- 
appearance of the peak, P, due to the auricle. The variations R and T, 
due to the ventricle, maintain their characteristic form. Between the 
ventricular beats, the records may show a series of small movements, 
which we now recognize as being due to the fibrillating muscle of the 
auricular wall. This absence of the auricular movements and the pres- 
ence of the movements during ventricular diastole are the means, by 
which auricular fibrillation can be recognized in the electrocardiographic 
record. Further, there is also the characteristic disorderly rhythm. 

Dr. Lewis tells me, that the small movements shown in the electro- 
cardiogram are not constant, but in every given case they come and go 
for no apparent reason. In this they differ from the movements in 
auricular flutter, which are constant. There appears to be some relation 
between these movements and the fibrillation waves found in the jugular 
tracing, and as these come and go, in an unaccountable way, it is probable 
that they are both due to the same factor. 

Changes in the heart's murmurs. — I have already dealt with the evi- 
dences of auricular activity, obtained by graphic and electrocardio- 
graphic methods. The evidence of auricular activity obtained in the clin- 
ical examination, apart from the graphic records of the jugular pulse, is 
limited to the murmurs of mitral stenosis. AVe must bear in mind that 
stenosis of the mitral valve is a gradual process, at first not recognizable 
until a certain degree of narrowing has arisen. This narrowing ob- 
structs the flow of blood from auricle to ventricle, and gives rise to a 
murmur on the contraction of the auricle. A presystolic murmur is evi- 
dence of a contracting auricle, and is usually an indication not only of 
an obstruction to the flow of blood from auricle to ventricle, but also of 
gradually progressing fibrotic changes in the valves and around the 
mitral orifice. With progressive narrowing, the presystolic murmur be- 
comes louder and longer, while a new murmur may appear after the sec- 
ond sound. This diastolic murmur is due to the obstruction of the flow 
of blood through the mitral orifice at the end of ventricular systole. It 
is faint and short at first, but with further narrowing of the mitral orifice 
it increases, till it fills up a great portion of the diastolic period of the 
cardiac revolution, and may run up to the presystolic murmur. When 
this happens, the diastolic period is filled up entirely by murmurs. We 
may take it that the appearance of this diastolic mitral murmur is ab 
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ways an evidence, that the progressive narrowing of the mitral orifice 
has reached an advanced stage. But the fibrotic changes that cause 
mitral stenosis are not limited to the valvular orifices, but are also present 
in the muscular walls of the heart. These changes in the auricular wall 
predispose to auricular fibrillation, and thi.s may ari.se at different stages. 
With the onset of fibrillation, a change takes place in the character of 
the murmurs. 

If a presystolic murmur, due to the auricular systole, was present prior 
to the onset of the fibrillation, it at once disappears when the pulse be- 
comes irregular. If a diastolic murmur, due to mitral stenosis, has been 
present, it persists, because it is caused, not by the systole of the auricle, 
but by the inrush of blood from the auricle into the ventricle when the 
ventricle relaxes after its systole. I wish to emphasize this change in 
the character of the murmurs in mitral stenosis with auricular fibrilla- 
tion, for even those who delect the clinical symptoms of auricular fibrilla- 
tion do not seem to have grasped the significance of the change in the 
murmurs. I have carefully studied a large number of cases of mitral 
stenosis with fibrillation, and many of them have come to an autopsy, 
and in none of them have I detected a presystolic murmur of the cres- 
cendo type. Where a murmur has preceded the first .sound, it has filled 
the whole diastole when the rate was rapid. When the heart’s rate is 
rapid in auricular fibrillation, this diastolic murmur often fills up the 
whole space between the second and first sounds, and it may simulate, 
iind is often taken for, a presj'stolic murmur due to the systole of the 
auricle. If, however, this murmur be noticed during one of the long 
pauses, which occur frequently in most case.s, or when the heart’s rate 
becomes slow, it will be found that this murmur folloAvs the second sound, 
but pauses some little distance before the first sound, and there is a 
silence immediately before the first sound in the place where the crescendo 
presystolic murmur due to the auricle should appear. 

This is brought out in the diagram in Fig. 125, where A and B repre- 
sent the sounds and murmurs in mitral stenosis before and after auricu- 
lar fibrillation. In B it will be seen that there is no presystolic crescendo 
murmur, and that the diastolic murmur fills up the whole of the space 
between the second and first heart sounds, when the interval is short 
(x,x ) ; but when the interval is long {y,y) the diastolic murmur does not 
reach the first sound, and there is a silence before it. 

From these considerations, we can, in the great majority of cases, con- 
clude that auricular fibrillation is present when there is a diastolic mitral 
murmur without a presystolic murmur. As a rule, the irregular action of 
the heart is also suggestive, but in many eases of mitral stenosis with 
auncular fibrillation, when the patient is under digitalis, the heart becomes 
slow and almost, or even quite, regular. 
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The explanation given here occurred to me in 1897, as an outcome of the 
study of the features of Case 48. Since that time I have continued the 
observations and verified it repeatedly ; but I have found the greatest diffi- 
culty in comdncing physicians of the clinical facts. The murmur filling up 
the interval between the second and first sound is invariably looked upon 
as presystolic, while the long diastolic murmur present when the heart 
is slow (see Fig. 192^), is not infrequently taken to be aortic; on sundry 
occasions I have heard physicians express surprise that at the post-mortem 
examination there has been no aortic lesion, but mitral stenosis in cases 
with the long diastolic murmur. Quite recently Dr. Lewis has taken 
records, by means of the electro-phonograph, of cases of auricular fibrilla- 
tion, and his results have confirmed the explanation given above. 

Auricular fibrillation and digitalis. — Not the least in importance of the 
discoveries resulting from the recognition of auricular fibrillation as a 
clinical entity, is the light that is thrown upon the action of drugs of 
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Fig. 125. — ^Diagram illustrating the change in the murmurs in mitral stenosis when 
auricular fibrillation occurs. The perpendicular lines 1 and 2 represent the first and 
second sounds of the heart, and the shading between the second and first sounds repre- 
sents the diastolic and presystolic murmurs with a regular rhythm (A), pi B auricular 
fibrillation causes the rhythm to be irregular, and nhen the diastolic period is short as 
at X, Xj X, the diastolic murmur fills up the whole inten*al. Wlien, however, the diastolic 
period is lengthened as at y, the diastolic murmur does not fill up the whole period, 
and there is then a silence before the first sound when the presystolic murmur was heard 
before fibrillation set in. 

the digitalis group. I can only here refer, briefly, to a few points which 
I have been able to elucidate. I think every one who has carefully stud- 
ied the description usually given of the effects of digitalis on the human 
heart, cannot but be struck Avith the absence of agreement among the 
different wTiters, as to the manner of its action, its dosage, and the best 
preparation. In some instances, some peculiar reaction which the ob- 
server may have noted is looked upon as the characteristic effect of digi- 
talis but the mechanism of this peculiar reaction has not been under- 
stood. It is a good many years since I was struck with the varied re- 
actions, which I obtained from the use of digitalis. I collected a great 
number of eases; in some I got a definite reaction on the heart, while 
in others no reaction was obtained. When I separated these into groups, 

•Appears in chapter beyond that reprinted in this book. F. A. W., 1940. 
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I saw that the probable reasons for the varied reactions in the Imman 
heart were, that digitalis gives a reaction according to the nature of the 
lesions from which the heart is suffering. It will be observed that if this 
is found to be correct, we can at once understand how the physiologist 
and experimental pharmacologist have missed the most important effects 
of digitalis, for, so far as the heart in experimental work is concerned, 
they cannot I’cproduce the conditions under which the physician has to 
employ the drug. 
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Fio. 120. Chart ahowing a Fio. 127, Chart shomng tho oflcoU of aimilar 
typical reaction of digitalis in a doses of tincture of digitalis on six cases of mitrot 

COSO of auricular fibrihation with stenosis with tho normal rhythm i^A) and six cases of 

severe heart failure, Tho adminis* mitral stenosis with auricular fibrillotion (21). Tho 

tratlon of tho tincture of digitalis figures at tho sldo represent hoart^bcats ; those at tho 

began on January 27» in doses of top, days. In coch caso tho digUalU was continued 

16 minima four times dally, till tho hcorl hccomo slowed, or until nausea or 

vomiting occurred. Tho average quantity before an 
offoot was produced was 7 draclims (1 drachm per 
diem). This bad little or no oCcot on tho ho&rt*ralo in 
tho patients with tho normal rhythm (/f), while there 
was a rapid dcorooso in tiio rate In tho patlonte with 
auricular fibrillation (8). 


It is not only in auricular fibrillation that digitalis acts beneficially, 
for there arc many other conditions which benefit by it; but cases of 
fibrillation stand apart from all others in regard to their response to this 
drug. All cases of auricular fibrillation are not responsive; for there are 
factors which render certain hearts unsusceptible, as the presence of 
fever or extensive fibrous degeneration. It is in certain cases, where 
there is a fair amount of healthy muscle that its almost specific action is 
seen. It is some ten years, since I realized this peculiar response to 
digitalis. When I was appointed to the Mount Vernon Hospital and 
London Hospital, T seized the opportunity to start a scries of observations 
under conditions, which permitted a degree of accuracy unattainable in 
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private practice. In these observations, the same drug and the same 
dose were given to patients with and without auricular fibrillation. With 
only rare exceptions, all the cases that showed a marked effect upon the 
heart were cases of auricular fibrillation ; for, although the other cases 
might exhibit some benefit from the use of the drug, they never showed 
the same tendency to slowing of the heart’s rate. 

The slowing effects of digitalis are shown in a very striking manner 
in those cases of auricular fibrillation, where heart failure set in with a 
great increase of rate of the heart. The chart (Fig. 126) is a good 
illustration of these types. The patient from whom the chart was ob- 
tained, suffered from extreme heart failure, and the rate of the heart 
was 140 per minute and very irregular. She was given one drachm of 
digitalis per day, and after five days the pulse-rate fell in the manner 
shown in the chart. At the same time, there was a remarkable improve- 
ment in the patient’s general condition. 

The difference in the reaction of hearts affected with auricular fibrilla- 
tion and those with the normal rhythm is well brought out by the chart 
in Pig. 127, where the average heart-rate from six cases of mitral stenosis 
mth auricular fibrillation is compared with six cases of mitral stenosis 
with the normal rhythm. The record begins with the rate on the day 
previous to administration of the drug ; and it will be seen that the rate 
in the cases 'with auricular fibrillation is greater than the rate in cases 
with the normal rhythm. This, I may remark in passing, is a point of 
some interest ; for cases of heart failure with mitral stenosis with the nor- 
mal rhythm, rarely, have as rapid a pulse as those "with mitral stenosis with 
auricular fibrillation. 

In each case the tincture of digitalis was given, one drachm per day, 
and was continued till nausea or vomiting ensued. 

Digitalis in some hearts induces auricular fibrillation. AVhen this oc- 
curs, the rate of the ventricle becomes greatly decreased (see Case 92). 

Effect on the heart’s efficiency. — A great many patients in whom au- 
ricular fibrillation had occurred, suffered from lesions of the heart, which 
impaired its efficiency. In all these, the occurrence of fibrillation at 
once increased the impairment, and the symptoms of heart failure be- 
came intensified. In others, where there had only been a slight impair- 
ment of the cardiac efficiency, the onset of auricular fibrillation speedily 
provoked symptoms of extreme heart failure, while in others little dif- 
ference could be detected. In a few cases, the onset of auricular fibrilla- 
tion has only slightly embarrassed the heart in its work. 

To a great extent the symptoms of heart failure arise most markedly 
in those in whom the change in the auricular action has affected the 
ventricle, particularly in increasing its rate. In a few cases, marked 
limitation of the heart’s powers of response to effort has followed, with 
relatively slow acting hearts. 
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or of the big beat which follows the pause. The patients liable to paroxys- 
mal tachycardia, are conscious of the attack by the feeling of a gentle flut- 
tering sensation in the chest. When the attacks of tachycardia are due to 
auricular fibrillation, this fluttering is also present ; but usually it is not a 
continuous fluttering sensation, but is interrupted by thumping sensations, 
due to the occasional occurrence of bigger beats. This consciousness of the 
heart's action is frequent in cases of auricular fibrillation, the patients be- 
ing conscious of the fluttering and irregular action of the heart. In many 
cases, where the heart does its work efficiently, these sensations are not 
perceived, unless the heart is submitted to over-exertion, or when it begins 
to fail. 

Character of the puUe . — The sjnnptom by which the clinical observer 
can most readily recognize this condition, is by the character of the pulse, 
the rhythm usually being irregular, and the irregularity of a very disor- 
derly kind. Irregularities, apart from those due to auricular fibrillation, 
usually have a distinctive character, as the irregularity in the heart of the 
young, where variations in rate coincide with phases of respiration, as the 
intermittent pulse, or the irregular heart due to extra-systoles, the irregu- 
larity breaking in on an otheruise regular rhj^tlim, unless it occurs alternat- 
ing with a normal pulse-beat. In auricular fibrillation, as a rule, the pauses 
between the beats are continuously changing and two succeeding beats 
are rarely of the same strength, or the pauses between the beats of the 
same duration. The character of the irregularities will be better recognized 
from the radial tracings, as sho^vn in Figs. 122, 123, and 124. 

Symptoms of heart failure. — The sign which usually calls attention to 
auricular fibrillation is the patient's consciousness of his limitation. The 
signs of this limitation, however, are not peculiar to or characteristic of 
auricular fibrillation, but are common to heart failure induced by other 
conditions. These signs of heart failure may range from a slight breath- 
lessness on exertion, to dyspnoea of the most severe kind, accompanied 
by dropsy, enlarged liver, and the symptoms associated with extreme 
heart failure. 

As a rule, the onset of symptoms of heart failure is slow and gradual, 
due in a measure to the individual's persisting in living in his usual 
manner, though the heart is hampered by the abnormal action. On the 
other hand, the onset of heart failure may be very rapid. Within a few 
hours of the occurrence of auricular fibrillation, the distress of the pa- 
tient may be very severe, the countenance dusky, the heart dilated, 
orthopnoea, and a feeling of distress is experienced. I have seen these 
phenomena arise rapidly in cases, where the fibrillation occurred inter- 
mittently, and the relief experienced by the patient, when the heart re- 
sumed the normal rhythm, was as remarkable and striking as the onset of 
the suffering. At once the patient knows that the heart's action has 
altered, and he breathes easier, and the feeling of distress disappears. 
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Within a few hours, the heart and liver have become reduced in size, 
the lividity of the face has gone, and the tenderness of the chest-wall and 
over the region of the liver speedily disappears. 

In many cases, the persistence of heart failure is accompanied by 
wasting, the patient sometimes losing a good deal of weight in a few 
months. Accompanying this, there is usually a certain amount of flush- 
ing of the cheeks, usually of a dusky colour, and occasionally a slight 
sallow tinge of jaundice. These symptoms with an enlarged liver may 
be mistaken for sarcoma of the liver. 

Auricular fibrillation and angina pectoris. — ^Amongst the more common 
signs of heart failure, there is one which I have but rarely seen — ^namely, 
definite attacks of angina pectoris. As I have already stated, pain and 
hyperalgesia are not uncommon in the heart failure associated with 
auricular fibrillation, while I have met with typical attacks of angina 
pectoris in only a few cases. In quite a number of cases where the patient 
had angina pectoris, the attacks ceased with the onset of the fibrillation. 
Needless to say, the onset of auricular fibrillation in those cases induced 
such embarrassment to the hearths action, that the patients all drifted, 
and only lived a few months after its onset. The onset of fibrillation 
may be associated with angina pectoris (Case 50). 

Prognosis. — ^We must bear in mind that auricular fibrillation is in 
reality a symptom of some myocardial change, and that, to be logical, we 
should only consider it from the point of view of a myocardial affection. 
We are at present so ignorant of myocardial disease, that we are forced 
to put one symptom forward as if it were in itself a disease. Illogical 
as this seems, it has its use, for the occurrence of auricular fibrillation 
induces such a profound change in the heart’s action, affecting its effi- 
ciency, reacting on the ventricle, and modifying its behaviour to drugs, 
that we are compelled to look upon it as a condition apart. Considering 
the variety of conditions that induce auricular fibrillation, it is difficult 
to state briefly its prognostic significance. In referring to the patho- 
logical lesions associated with it, I showed that they were of a very 
diverse kind in nature and in degree. It is in all probability the extent 
of these pathological changes which determines the prognosis of auricu- 
lar fibrillation, and an attempt should be made to estimate their extent. 
If we look upon the inception of the new rhythm as in itself embarrassing 
the heart in its work, then the maintenance of an efficient circulation 
depends on whether the heart is able to do its work, when hampered by 
the new rhythm. That this is the fundamental question will be recog- 
nized, when we study the effect of fibrillation in certain individuals. I 
have repeatedly seen individuals in whom fibrillation occurred for a short 
time, and in whom heart failure set in with an extraordinary rapidity, 
the patient becoming breathless, having to sit up in bed, the face becom- 
ing livid, the heart dilated, and the liver swelling, within a few hours 
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after the onset of fibrillation, AVith the restoration of the normal rhythm, 
these symptoms quickly disappeared. When fibrillation became per- 
manent in such individuals, the signs of heart failure persisted sometimes 
in spite of all treatment, till death supervened in a few weeks or a few 
months (Cases 51, 52, and 53). 

On the other hand, I have repeatedly seen fibrillation set in, and the 
individual be altogether unconscious of its presence. These cases may 
go on for years with little inconvenience; but the majority after some 
years gradually show signs of a limitation of the field of cardiac response, 
and their future depends upon how they respond to treatment, and on 
Iheir ability to diminish the amount of their bodily work, and to live 
within the limits of the heart's strength (Cases 43, 44 and 45). 

Much more frequently there is a considerable limitation of the heart's 
power of response to ofTort; and if the usual life of the individual be 
pursued, without a])propriale treatment, there is a great tendency for 
the heart gradually to fail. There is no doubt that the onset of fibrilla- 
tion can lead directly to a fatal termination, or, rather, can be associated 
with conditions that lead to death. Thus, one of my patients died 
suddenly a few days after the inception of auricular fibrillation. Another 
one fell down dead six months after its inception. I have seen a num- 
ber of other patients die suddenly, who had auricular fibrillation, but 
some of these suffered from considerable degree of heart failure. It 
has appeared to me probable that in these cases the ventricle has passed 
into fibrillation, as lyfacWilliain suggested. This view is probable also 
from the fact, that the histological changes in the ventricle were similar 
to those in the auricle in some of the cases of siidden death. 

The usual mode of death in auricular fibrillation is a steady advance 
of the heart failure, as shown by the hrcathles.sness on exertion, orthop- 
noea, drops}', and enlargement of the liver, etc., sometimes with an ab- 
solute failure of resi>onse to all forms of treatment. Thus, I have seen 
death ensue in this manner a few weeks after the inception of fibrilla- 
tion (Case 52), and others have drifted on for a few months (Cases oO 
and 51), while some have led a somewhat chequered career for a num- 
ber of years, seldom fit for much bodily exercise. 

In giving a prognosis in eases of auricular fibrillation, it is necessary 
to appreciate a good many other things, besides the mere presence of 
the fibrillation. It is necessary to form an opinion of the extent of the 
changes that have led up to the fibrillation, and in many cases to find 
out how long these changes have been going on; as, for instance, the 
date of an attack of rheumatic fever; and how the patient comported 
himself before the onset of fibrillation; if, for instance, he was liable to 
attacks of heart failure, in which case such attacks point to a tendency 
lo exhaustion which may be aggravated by the fibrillation. Amongs 
valvular lesions, cases with affections of the aortic valve are usually 
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seriously embarrassed, particularly in aortic regurgitation, when, prior 
to the onset of fibrillation, there had been evidences of failure. The 
character of the murmurs present in mitral stenosis will shed light upon 
the progress of the disease as already described. When auricular fibrilla- 
tion sets in, it is necessary to observe the accompanying changes in the 
heart, and the way in which it maintains the circulation. Thus, an in- 
crease in the size of the heart, or a rate over 120 beats per minute, usu- 
ally leads to a speedy exhaustion of the hearths strength. I have oc- 
casionally met with an individual with a heart-rate of 100 and 120 per 
minute, with no increase in the size of the heart, who suffered little in- 
convenience; but as a rule any rate over 90 beats per minute tends to 
induce dilatation and consequent exhaustion. On the other hand, when 
there is little increase in rate, or even when the rate is somewhat slower 
than normal and the response to effort good, the prognosis is usually very 
favourable. 

In those with symptoms of manifest heart failure, prognosis depends 
to a great extent on the way in which they respond to treatment. I 
have already described the action of drugs of the digitalis group in pa- 
tients with fibrillation, and I will show later, more fully, the action of 
other drugs in these cases, and the response of the heart to them, and 
what an important bearing it has upon prognosis. 

I have already said that there are a great many individuals with fibril- 
lation who lead useful and energetic lives, and whose capacity for work 
is little, if at all, impaired by the new rhythm. In such the prognosis is 
distinctly good. 

There are, however, so many exceptions to these details, that a clearer 
insight may be gained, by looking at each case from a broader stand- 
point, of how the heart responds to effort, not, however, ignoring the de- 
tails, but giving them their due consideration. It is in estimating this re- 
serve power that we get the most valuable information. It may be taken 
for granted that if distress is induced by exertion, so long as the exer- 
tion is persisted in, it will ultimately lead to serious heart failure. On 
the other hand, when individuals with fibrillation are able to undertake 
the work equal to that done by a perfectly healthy man, there is proof 
of such a degree of healthy heart muscle and freedom from valvular or 
muscular embarrassment, that a good prognosis can he given. 

We meet, however, with such varying degrees of exhaustion, that an 
estimate must be acquired of the amount, though it is impossible to de- 
scribe with accuracy what that amount may be. Even wdth distinct 

imitation of the hearths power, as shown by the response to effort, the 
pro^^osis may still be favourable, so long as the patient lives within the 
limits of his powers, avoiding such efforts as cause him distress or ex- 
haustion. 
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In transient attacks of aiirienlar fibrillation, the attacks usually tend 
to become more frequent, until auricular fibrillation becomes permanently 
established. The prognosis of such eases depends on the way the circu- 
lation is maintained, this to be estimated in the manner already de.scribed. 
Transient attacks may appear for a short period and then disappear 
entirely. In two of my cases, I detected a transient attack of auricu- 
lar fibrillation twenty years ago, and the patients stilt lead vigorous 
and active lives. From the recognition of such cases, we can conclude that 
auricular fibrillation is not of necessity a sign of e.vtreme damage. 

A most valuable aid in prognosis may be found in observing how the 
patient responds to treatment. In sudden attacks of severe heart failure, 
when the heart's rate is over 120 per minute, it will be well to suspend 
judgment, until the reaction to digitalis is found out. Many such cases 
respond speedily to digitalis, and with the resultant deci ease in t le 
heart’s rate a remarkable degree of recovery may ensue, so that the pa- 
tients may be able to undertake laborious work, so long as the rate is ept 
down bj- the digitalis. This would seem to imply that the exhaustion is 
mainly brought about by the ventricle being stimulated to too great an 
activity, and that the sloinng enables the ventricle to get more rest, ant 
so regain a measure of strength. From this result, we can a so ga 
that the ventricular muscle must be fairly healthy, and we can cs iina e, 
within certain limits, the amount of healthy muscle by the degree ot re- 


Treatment. General. — When any individual with heart 
himself for treatment, it may be taken for granted that the in ni ua . 
been undergoing a greater amount of exertion than the lear las 
capable of performing without undue exhaustion. Hence tie 
of the hearths strength has been brought about in the rst p ace 
work. It may he that the amount of work has been sma , as measi 
what a healthy heart can perform, but when a heart is • 

inherent defect, such as auricular fibrillation, and the organic c i 
the valves and muscle so commonly associated with thi^on * 
niay be capable of a very limited amount of effort. it i ^ 
of the cause of heart failure, the first and obvio^ >.pauired 

case the heart of its work. In doing this mucli discrimina lo j 

and a tliorough inquiry into the patient’s mode of i e las ® 
order to find out what circumstances, such as overwor , s heart 

gestivc trouble, pain or work, may have provoked or 
failure. These have lo be attended lo in every case, and re i 
once afforded with the removal of the disturbing or c. aus i ^ 

The use of digitalis , — ^Whilc it is important to attend to forms, 

stances in heart failure with auricular fibrillation, which 

there are circumstances in cases of heart failure wi i heart’s 

when appreciated help greatly, not only in the res ora lo 
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Btrcngth, but in the prevention of heart failure, I liave already dealt 
with the reaction of hearts affected with auricular fibrillation to digitalis 
from a physiological standpoint ; it is in treatment of auricular fibrilla- 
tion that we find the great value of this drug, and I cannot speak too 
highly of its therapeiitic action. 

It is seldom that I have been able to say that I have saved a patient 
from immediate peril by the use of drugs; but this I can say with con- 
fidence, that I have repeatedly seen patients in evident peril of death 
removed rapidly from danger, and restored to a condition of comparative 
health, and fit for work by the judicious use of digitalis. The manner 
of its application needs, however, very careful attention, for it is a drug 
that needs to be applied on certain definite lines, if full benefit is to be 
obtained from its action. I think it necessary to insist upon this point, 
for the somewhat '*rulc-of-thnmb*' methods of its use, so generally em- 
ployed, fail to get the full amount of benefit which this drug is capable 
of bestowing. 

To understand the action of digitalis, it is necessary to appreciate the 
manner in which heart failure progresses in cases of auricular fibrilla- 
tion, and the way it is controlled by digitalis. It may be taken for 
granted that when a patient with auricular fibrillation has a pulse-rate, 
or, to be more accurate, a ventricular rate, of 90 beats per minute and 
over, he will in course of time gradually lose strength, his heart will be- 
come more feeble, and the evidences of heart failure will become more 
severe. This process may be very gradual, but it is very sure. On the 
other hand, heart failure may set in rapidly, more especially wlicn the 
heart ^s rate rises to 120 and ]40 and over. Tlic severity of the failure, 
however it is brought about, compels the patient to seek rest, and we 
generally find such patients in bed, sitting up and breathing in a laboured 
fashion, with considerable distress, the heart usually dilated and the face 
of a bluish tinge, and possibly with drop.sy and pulsation of the liver. In 
all such cases the prompt administration of digitalis is urgently called 
for, and, if given in sufficient doses, relief may be obtained in a few 
days, the relief being accompanied by a remarkable slowing of tlic pulse- 
rate. When this is accomplished, or when there arc other .signs of a 
sufficiency, the digitalis should be stopped for a few days, and resumed 
in small doses when the rate begins to increase. The rate of tlie pulse 
shoiild^bc watched, and the quantity sought for whicli keeps tlic heart 
about <0 beats per minute. It is seldom advisable to keep the rate under 
beats per minute, although in some cases the patient feels fittest when it 
Is at a rate of about 50 heats per minute. In this, we must be guided by the 
patient s .sensations, and the manner in which lie responds to cfTort. 

Even when patients sufTcr from only a moderate degree of heart fnil- 
urc, and are able to go about, it is well to place llicin under the influence 
01 this drug if the pulsc-rute is over 90 beats per minute, and in some 
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cases if it is over 80 per minute, lly usual procedure in such cases is to 
attend to any circumstance that may aggravate the heart failure, and 
then to give the patient digitalis until the pulse-rate is reduced. If the 
failure is of some severity, I put him to bed until the proper effect is ob- 
tained, but where it is less in degree I permit him to go about his affairs. 

In all cases w'here the heart has been sufficiently reduced in rate, I 
find out the quantity of the drug that is necessary to keep the heart at 
the rate, at which it can perform its work with the greatest efficiency. In 
doing this, the patient’s sensations are of the greatest help, whether he 
is confined to bed or attending to his affairs. He readily appreciates 
the change in his response to effort, and some such symptom as a disagree- 
able action of the heart or breathlessness, can be employed as an indica- 
tion that the heart’s strength is being exhausted. Once the patient un- 
derstands the meaning of these sensations, he is generally quick to 
perceive what digitalis does for him, and its administration can usually 
be left quite safely in his hands. On such lines, I have seen many people 
lead useful lives for long periods of years with no bad effects, except 
when they have not taken the drug in sufficient quantities to keep the 


heart at the required rate. 

The foregoing line of treatment is applicable chiefly to cases in whom 
auricular fibrillation has arisen recently, or where the heart failure is 
of recent date. In more advanced cases, when the condition has induced 
from time to time periods of heart failure, and there has appeared the 
change that accompanies chronic heart disease, such as persistent short- 
ness of breath, enlarged liver, and dropsy more or less continuous, the 
persistent use of digitalis may still tend to restore a measure of strength 
to the heart and give relief, enabling the individual to lead a useful life, 
though at a lower level, for an indefinite period. 

In the search for an appropriate line of treatment in old-standing cases, 
I have used many methods and many drugs, often with little or no ene , 
but in a certain proportion of apparently hopeless cases I 
extraordinarily good results following the use of digitalis, pushe un i 
a reaction was obtained, and then stopped for a time, and again re 
sumed, time after time. Not infrequently, after it has seemed use ess o 
continue the drug, I have seen the individual acquire such an amoun 
strength as would scarcely have been anticipated. 

As the conditions preceding auricular fibrillation and producing i 
all due to changes in the heart muscle of a slowly progressi'v^ na ^ * 
js easy to recognize that the heart’s strength cannot always be ’ 

and that as the amount of efficient muscle becomes reduce , a pc 


reached when no method of treatment is of avail. ^ 

Method of administration . — A great diversity of opinion 
in regard to the form in which digitalis should be given, an a 
gard to the dosage. So far as I have worked out the subaect in g 
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to auricvdar fibrillation, I see no reason for giving the preference to any 
particular preparation. The best and most assured way, in cases of 
marked failure, is steadily to push the drug, whichever form be em- 
ployed, until a reaction is observed. Usually the digestive system is 
the first affected, loss of appetite, nausea, vomiting, or diarrhoea being 
set up, the patient usually feeling ill and miserable. If the digitalis is 
effective on the heart, as a rule a marked slowing of the pulse is found 
at the same time, or even before any digestive disturbances arise. In 
some cases, a slowing of the pulse is the first sign of a sufficiency. When 
this stage is reached, I always stop the administration of the drug for a 
few days. In a day or two, patients feel remarkably well and bright, 
and if nausea was present, it disappears. The heart-rate is carefully ob- 
served, and when the rate shows signs of increasing, half-doses of the 
drug should be given, and the dose increased or diminished according to 
the manner in which it affects the rate, the object in view being to give 
just the amount which enables the heart to carry on its work with the 
greatest efficiency. As I have previously stated, the patient himself by 
his o^vn sensations speedily acquires the knowledge of how much of the 
drug is needed, and by attending to his oum experiences, he will soon 
find out the smallest dose which is needed to give the best results. 

A good deal of my work has been done with the tincture of digitalis; 
and I may say that I have used this preparation for over thirty years, 
and have never yet come across an ineffective preparation, my standard 
being the reaction in susceptible individuals. Professor Cushny has 
tested experimentally a number of samples from the Mount Vernon and 
London Hospitals, and has found each sample effective. 

The quantity I usually start with, where the failure is marked, is one 
drachm of the tincture per day, in doses of fifteen to twenty minims. 
This is steadily pushed until a reaction is obtained ; then it is stopped and 
employed in the manner already described. Usually a reaction is ob- 
tained %vithin a week, sometimes in a few days. WTiere there is great 
distress and more urgency, I give as much as two drachms of the tincture 
daily, and then get a reaction in two or three days. 

I have frequently used Nativelle^s digitalin granules, and find them 
also very efficacious. I have found that one of these granules is equal 
to fifteen minims of the tincture. 


other drags, such as strophanthus and squills, have the same effect as 
the digitalis, and in some cases they may cause less digestive disturbance; 
but in the majority of cases I have found that when the digitalis is in- 
effective so also are these drugs. In many cases, the effects of digitalis 
arc less disagreeable than these other drags. 

J^e<=essary to produce a reaction more 
speedily, though I have rarely failed to get a reaction in good time by 
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digitalis by the mouth. In order to obtain a speedy reaction, strophan- 
thin or strophanthone may be injected into the veins. In a series of ob- 
servations which have been carried out at the Mount Vernon Hospital 
and at the London Hospital, it has been found that in auricular fibrilla- 
tion with a pulse-rate of over 140 per minute, intravenous injections of 
strophanthin {y^r.o gr.) can reduce the rate and give relief in five or 
eight hours, but I am of opinion that it is onl^^ in very exceptional and 
urgent cases that this method is required. 

Danger in ihc administration of digitalis . — For a long while, I was at 
a loss to understand the warning of authorities as to the danger of sud- 
den death from administration of digitalis. Of recent years I have ob- 
tained an inkling into the cause of sudden death. I have been shown 
tracings of the slow pulse with characteristic coupled beats that occur 
under digitalis with auricular fibrillation, and have been informed that 
the patient died suddenly. On inquiry, it was found that, notwithstand- 
ing the evidences of a sufficiency, the drug had been continued in large 
doses. I was once asked to see a man who was said to be dying from 
heart failure. He had to sit up in bed and breathed heavily; his face 
was livid. He had dropsy, an enlarged liver, and a large and irregular 
heart beating at the rate of 130 to 140 per minute (auricular fibrillation). 
I told his doctor to push the digitalis till he showed evidences of a suf- 
ficiency, either by the slowing of the heart or naiisea, and then to stop 
it. After five days he telephoned me that the patient was wonderfully 
free from distress, could He flat, was a good colour, and the dropsy had al- 
most gone, the pulse-rate being between 70 and 80. I told him to stop 
the digitalis for a few days, and if the pulse then increased to give smaller 
doses, and find out the exact quantity which kept the rate about 80. Three 
days later, he telephoned to say that the patient had been going on well, but 
that morning, during the doctor’s visit, the patient fell back and died. I 
asked the doctor if he had stopped the digitalis and he replied in the 
negative, saying that, as it had done him such a lot of good, he had con- 
tinued it, in spite of my directions. 

On making inquiries in a few other cases where I had heard of sudden 
death, I had no difficulty in recognizing that they Avere cases of auricular 
fibrillation, in Avhich digitalis had been pushed after it had affected the 
heart. Seeing that I have been following this line of treatment by push- 
ing the drug till I get evidences of its action, then stopping it and re- 
suming it later, for over fifteen yeai’s, and haA^e neA'cr had a sudden 
death, I am disposed to think that just as Ave recognize the danger of 
pushing chloroform beyond a certain stage, so there is danger Avhen 
digitalis is pushed too far, Avhereas if the indications I have gh^en are 
folloAved, such a catastrophe as death need not occur. 
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turn to London in 1924 he was not nnclor the care of any medical man 
until very shortly before liis death, when lie was seen by Dr. Parkinson 
and Dr- C- M. Anderson. 

Dr. Orr, who had seen him during the wliole of his stay in St. Andrews, 
has writtm the account of the clinical history which follows. My coh 
league, Professor D. F. Cappcll, undertook the histological examination 
of the blood vessels and heart muscle, and his notes on them are in- 
cluded in the description. 


CLINICAL HISTORY AT ST. ANDREWS 

The medical life liistory of Sir James iAlaekenzie is the story of the 
onset and gradual progress of angina pectoris from sclerosis of the 
coronary arteries. He had a mild attack of typhoid fe\ei in 1880 am 
an occasional attack of renal colic in his later years, hut sufCeicd fiom 
no other illness. 

With the exception of a tendency to cxtrasystoles commencing at the 
age of forty, the first evidence of real cardiac involvement was m 1901, 
at the age of forty-seven. This was a heart attack with iiicgularity o 
the pulse, which occurred after running 300-400 yards. In his n e 
scriplion of this attack (Mackenzie, 192;)) he notes that he ^\as con 
scions of a slight fluttering sensation, but suticred no distress of any 
kind.*’ The pulse rale during this attack, which lasted two hours, was 
per minute. A tracing, taken b}’ himself, showed auricular fibri ation. 
During the next four or five years several attacks of this kind occuriec , 
mostly after a full meal or when walking up a hill ; the} laste rom e 
minutes to half an hour and never caused any distress or limitation in 


powers of walking. 

The earliest symptom of limitation of effort was noticed b} himse 
1907, and was represented by a slight feeling of constriction, 
amounting to pain, in the upper part of the chest on sc\ere con ^ 
exertion, and which soon ceased with rest. There were long peiio ^ 
it was not experienced at all. For tw’o years he was 
pain on effort under certain conditions, such as wmlking a ^ ticht- 

or on a cold day. This pain he described as preceded 1)} a sense 
ness or constriction, such as used to pull him up ^^hcn running 
boyhood. ^ ^ 

In 1908, at the age of 55, Mackenzie experienced his 
tack of cardiac pain. It occurred at night when res mg, c 
a period of dining out at frequent intervals. The pain w 
chest and down the left arm ; it lasted tw'O hours an 
Mackenzie further notes that in this attack * he cou ^ next 

to move about.’* After 10 grains of veronal ^ cold or 

day he was quite w'ell and free from pain, though v a 
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after a meal still produced discomfort of an anj^inal type. This gradually 
became more noticeable, and by 1911 there was definite limitation of ef- 
fort, though pain could be avoided by careful regulation of effort. From 
this time until the end of his life a somewhat anomalous symptom was 
present, to which he often referred, namely, that while a sustained effort 
produced pain, a sudden effort produced lircathlcssness without pain. 

Mackenzie came to St. Andrews in 1918, and at that time was able to 
walk at any pace from liis home to the Cottage Hospital without discom- 
fort, a distance of two miles. In 1919, when I first examined him, he was 
still able to do this and could play a round of golf regularly. The heart 
was then i^^ch external to the mid-clavicular line, the sounds were 
closed and well spaced, and except for an occasional extrasystole, the 
rhythm was regular. Blood pressure was 15G/92 mm. At this time he 
was also affected with intermit tent claudication on continuous walking. 
He had first noticed this ten years previously after a rapid four-mile 
walk, but in 1919 it was evident after a shoi't half-mile walk. The 
posterior tibial pulse was well felt on both sides. During the next five 
years this symptom was much less pronounced owing to the fact that 
pain in the chest occurred in response to a smaller effort than was neces- 
sary to produce claudication. 

In 1922 limitation of effort prevented his playing golf, and even walk- 
ing became difficult though by careful regulation of effort, severe pain 
was, in the main, avoided. A few very severe attacks occurred, like that 
in 1908, while resting. The most severe of all, in 1923, happened while 
he was sitting in his study in the afternoon, and lasted nearly an hour; 
it was little influenced by nitroglycerine and was followed by extreme 
exhaustion. In August 1924 Slackenzie returned to London, and by this 
time only the gentlest of exercise was possible. Death followed a very 
severe and prolonged anginal attack in January 1925. As has been 
already mentioned, Dr. John Parkinson saw him shortly before his death, 
and has supplied the following note : 

On January 24 and 25, 1925, he suffered severe and prolonged attacks 
of anginal pain, and Dr. C. SI. Anderson was called during the night. At 
4:30 A.M. on January 25 he had morphine subcutaneously, gr. and 
chloroform inhalation for about an hour. It was necessary to repeat both 
at 8:20 p.M, on that day. At this time the pulse was 100 and regular and 
there was Cheyne-Stokes breathing. 1 did not myself see him until 10:30 
p.M. that night (January 25), and he was then asleep. About 1 a.m. on 
January 26 he awoke free from pain and perfectly conscious and composed. 
He conversed cheerfully with Lady i\Iackenzic and me for a few minutes 
and then said he felt sleepy and soon he slept. At 4 a.m. his breathing 
changed and became irregular with long pauses, and a few minutes later 
the pulse stopped. There were no indications of pain at the end.’' 

[ 796 ] 


EXAMINATION OF THE HEART 

The lieart was uniformly enlarged. Its weight was 18 ounces (510 g.). 


The left ventricle was a large and thick walled chamber. The muscular 
wall, for the most part thick and firm, was 27 mm. in thickness near the 
base. At the apex, as usual, it was thin, and only 3 mm. in diameter. 
In colour it was somewhat pale. In its substance were several small whitish 
patches of fibrous tissue, in size from a pin ’s head upwards. In the anterior 
wall, 30 mm. above the apex, there w^as a patch of fibrous tissue 8 by 3 mm. 
and another patch of similar structure and size lay in the substance of 
the posterior wall, about midway between apex and base. At the apex 
there was a small recent haemorrhagic infarction involving the deeper 
part of the muscle Avail, covered by a nodular reddish brown mass of 
clot the size of a cherry stone Avhich projected into the cavity of the 
ventricle. Section through this and the adjacent wall showed that the 
nodular tissue extended into the substance of the muscular wall, which was 
here reduced to a narroAv margin 3 mm. thick. 


The aorta had been divided 6 to 7 cm. from its root. At the point of 
division the lumen Avas cylindrical, measuring 33>34 mm. The ascending 
aorta shoAved a bulging to the right side (the bulb of the aorta) by Avhich 
the diameter Av^as increased to some 45 mm. The interior of the ascend- 
ing aorta shoAved extensive yelloAv mottling in patches, some separate 
and some discrete, 3-4 mm. in diameter. Near the root the mottling 
formed an arborescent pattern. The surface of these mottled areas Avas 
slightly raised. In thickness the Avail measured 3.5-4 mm., but in places 
it measured 6 mm. On the posterior AV’ali of the interior of the aorta 
Avas a large yelloAvish raised patch beginning about 35 mm. from the root 
of the aorta and extending beyond the level at Avhich the vessel had been 
cut. In this area there Avas very considerable thickening of subin timal 
tissue and the tunica intima readily separated off from the other coats. 
The root of the aorta shoAved comparatively little pathological change. 
There were small thin yelloAv patches of atheroma round the root of the 
right coronary artery and adjacent to the orifice of the left coronary ar- 
tery, but the lumen of these vessels Avas not materially narroAved. Ex- 
cept for the large area mentioned, the Avail of the aorta Avas pliable and 
shoAved no general pathological alteration, there being only slight sub- 
intimal atheroma. 

Section of the patches on the wall showed atheromatous changes of the 
intimal and subintimal coats. External to the smooth endothelium of 
the intima Avas a firm, pale yelloAv layer some 3 mm. in thickness; ex- 
ternal to this the darker coloured and almost unchanged tunica media. 
There Avas little, if any, calcification in the subintimal thickenings. 
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size. The left coronary uTtery gave a large branch to the left margin of the 
heart. The Trail of this branch too was distinctly thickened, and in the 
more distal portion so thickened as to reduce the lumen to the smallest 
dimensions. 


THE CONDITION OF THE HEART IN RELATION 
TO THE SYMPTOMS 

(1) The first signs of heart impairment occurred in 1908, seventeen 
years before his death, when he experienced a sharp attack of severe 
pain, which with our present knowledge would be diagnosed as due to 
a coronary thrombosis. There is evidence in the heart to confirm this 
view, for the patch of fibrosis near the apex corresponds to the struc- 
tural damage 'which would be caused by such an attack. 

Sir Thomas Lewis, who was good enough to send me his opinion after 
examining the heart, wrote to me as follows : 

Grant and I examined the heart very closely and we are agreed that 
there are amply sufficient old -standing changes at the apex of the heart 
to account for the first attack of pain described in his case notes. That 
attack of pain is strongly suggestive of coronary thrombosis, and the 
fibrosis at the apex is distributed in a way that also suggests thrombotic 
obstruction of an apical branch, ^ ' 

(2) The severe atheroma of the coronary arteries and their branches, 
with diminution of the lumen affords ample cause for the occurrence of 
attacks of cardiac pain. Both of the arteries were affected and the 
anterior interventricular branch of each was greatly narrowed. 

(3) There were numerous small patches of cicatrization in the sub- 
stance of the muscular wall of the left ventricle. These patches though 
smaller were of the same natiire as the larger fibrous patch at the apex, 
which was due to thrombosis of an apical branch. Other arteries to the 
left ventricle were profoundly altered and their lumen narrowed. This 
has been shown for example in the marginal artery of the left ventricle. 
There would therefore appear to have been numerous small thromboses 
at different times, each of which would be accompanied by symptoms 
similar to those experienced at the first attack. Several such attacks are 
recorded and the similarity is brought out in the case history. It is noted, 
for example, that on many occasions the attacks came on during rest 
and were quite unrelated to effort. 

(4) The presence of numerous small blood vessels on the surface of 
the heart points to there having been an opening up of small vessels and 
the establishment of at least a partial anastomotic pathway for the supply 
of blood to the areas most severely impaired by the attacks of thrombosis. 
In this connection it may be remarked that during the last few months 
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of his life between A\if?ust 1024 nn<l Jiinuary 1025, Sir JnmesVi condition 
showed slight improvemcnl. I found, for fxnniple, l))at not only conld he 
walk for some distance down JCxhibition Itoad from his home in Albert 
Hall ^lansions, but Im w'ns able to walk up that road v.'ithotit distress, 
though at a slow ])acr. Tins improvernenl doubtless was duo to a slight 
improvement, by anastomosis, in the nrUn-ial Mif)i)ly to tljc heart. 

(5) The terminal severe altael: of ]>ain and cardiac impairment was 
associated with tlic occurrence of tlie recent infnretio7i found at the apex 
of the loft ventricle. 

(G) There was no evidence of any irnpain/jent in the valves or in the 
genetic system of the heart. The impairment was entirely in the muscu- 
lar wall, brought about by the atlioromatoyjs disease of tlic arlerics, 
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SIR WILLIAM OSLER 

(1849-1919) 

** / have loved no darkness 
SophUticated no truth 
Nursed no delusion 
Allowed no fear,*’ 

— William Osier. 

ELLIAJM OSLER was the son of a clergyman, the Reverend Eeatherstonc Lake 
Osier, and of Ellen Pree Pickton Osier. He was horn, the sixth son In a fam- 
ily of nine children, in the parsonage at Bond Head, Ontario, near the lower edge of 
the upper Canadian wilderness, on July 12, 1849. 

Young Osier gained his early education at the local grammar school in Hundas, a 
town of 3,000 people, to which his family had moved in 1857. Por some boyish prank 
Osier was expelled from this school in June of 18G4. The next autumn, following 
in the footsteps of his brothers, ho was sent to a boarding school at Barrie. At Same, 
Osier excelled in sports and at one time won the school prize for kicking the football 
the longest distance. And at Barrio, accompanied by a friend, he swam one and a 
half miles across Kcmpenfelt Bay, a feat rendered difficult by the chilliness of the 
water. 

Because Barrie was far from his home in Dundas, Osier, in 1866, was sent to study 
at the Episcopal school at Weston. Under the influence of the Reverend William A. 
Johnson, this school had become known as the Trinity College School, and was prepara- 
tory school for Trinity University. Osier derived much benefit from his association 
with Johnson, whom he greatly admired: among other things, he was introduced by 
Johnson to microscopy. There, also, young Osier became acquainted with Ur. James 
Bovell, the medical director of Trinity College. 

Osier matriculated at Trinity University in the fall of 1867, following his winning 
of one of the Dixon Prize Scholarships at Weston. During the spring quarter of 1868, 
Osier indicated his interest in medicine by attending the medical school in the after- 
noons. In the fall of 1868 he abandoned his course in liberal arts and studied medi- 
cine at the Toronto Medical School. 

While he was a medical student, Osier published his first paper, ** Christmas and 
the Microscope.” It appeared in Sardwicke’s ” Science-Gossip” for Pebruary, 18C9. 
In that paper the young student of microscopy enumerated the living things in a bot- 
tle of spring water which he was able to identify with the aid of a microscope. 
Such was Osier *s modest beginning of an extraordinary career in letters. 

In 1870 Osier decided to study medicine in Montreal at the McGill Medical School. 
There he worked under four brilliant men: R. Palmer Howard, Adam H. Wright, 
Duncan MacCallum, and J. Morley Drake. Three of his teachers had studied under 
Robert Graves and William Stokes at Edinburgh, and indeed, McGill closely followed 
the educational methods of the famous Scotch school. Osier was graduated from 
McGill in 1872, winning a special prize for his thesis. 

Osier spent the next two years in postgraduate study in Great Britain. For several 
months he worked in the laboratory of John Burdon Sanderson at the University Col- 
lege Hospital of London. Thirty-four years later he was destined to succeed Sander- 
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search in this subject and the studies he made there formed the basis for his Ck)ul- 
stonian lectures, which he delivered in London in 1885. In August of that same year 
Osier, as president of the Canadian Medical Association, gave the annual address at 
the meeting of the association in Chatham, Western Ontario. 

Osier soon was elected to membership in the College of Physicians of Philadelphia 
and there he made much use of that organization’s library, which at that time con- 
tained more than 31,000 volumes. He served for five years as a member of the library 
committee of the College and under his auspices many precious books were added to 
the library. 

In 1889, Osier accepted the offer from the newly opened Johns Hopkins Hospital 
In Baltimore to serve as physician-in-chief. He assumed his new duties in May, 
and on him fell the responsibility of organizing the new clinic. Other chiefs-of- 
staff who were also destined to make Johns Hopkins a famous medical center were 
WUUam Welch, W. S. Halstead, Henry hL Hurd, and Howard A. Kelly. 

In 1891 Osier began to write his great work, “The Principles and Practice of 
Medicine,” first published in 1892. The book filled a decided need and was eagerly 
received by the medical profession m the United States, Canada, and England. 
Edition after edition of this popular and important work was published and later, 
under the editorship of McCrae, it continued in many editions. It is still being 
published under the editorship of Henry A. Christian and still is the standard text- 
book in many medical schools. 

One of the things that Osier missed m Baltimore was the fine library of the College 
of Physicians of Philadelphia. In 1891 he volunteered to serve on the library com- 
mittee of the then almost defunct Medical and Ohirurgical Faculty of Maryland, 
which had a library of a few hundred musty tomes. He aided in the rejuvenation of 
the faculty and kept his membership on the library committee until his departure 
for England in 1905, and saw the library grow to the size of 15,000 volumes. 

Osier kept his mterest in books and libraries throughout his life and contributed 
financial and moral support to the lihraties of McGill, the United States Surgeon 
General’s Office, the College of Physicians of Philadelphia, and to his old preparatory 
school of Weston, Trinity College School. To many others he made important gifts. 

On May 7, 1892, Osier married Grace Eevere Gross, the widow of his former 
friend, Ur. Samuel W. Gross, who had died in April, 1889. Ur. and Mrs. Osier spent 
the summer of 1892 in England, hut even on his honeymoon he could not be kept away 
from medical meetings. 

They returned to Baltimore in August, 1892. On October 4 of that same year. Osier 
gave an address in Minneapolis on the occasion of the opening of the new medical 
buildings at the University of Minnesota. The following day he addressed the Min- 
nesota Academy of Medicine choosing as his subject, the “License to Practice. ”2 

In December, 1892, Osier received a splendid offer from McGill University, but did 
not accept it and devoted himself to problems of organization connected with the 
opening of the new medical school at Johns Hopkins University in Baltimore. 

The ensuing years at Johns Hopkins were extremely busy ones for the chief of the 
medical staff. He was called on countless times to deliver speeches, to write many 
medical and literary contributions, and to lecture to undergraduate and postgraduate 
students. 

Among the many honors that he won, Osier especiaUy cherished his election, in 
1898, to the Eoyal Society, Election came as a complete surprise to him. It hap- 
pened that at the time Lord Lister was president of the world-famous body. In the 
same year Osier became dean of the School of Medicine of Johns Hopkins University. 


’Northwest. Lancet 12: 383, 1892. 
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la the summer of 1898, Osier made another trip to Great Britain. During his stay 
he was awarded two honorary degrees of Doctor of Laws, one from the University of 
Aherdeen and one from the University of Edinburgh. 

Osier had, for many years, wished to make his home in Great Britain, and had been 
tempted by the desires of many of his British friends to be a candidate for the chair 
of medicine at the University of Edinburgh. The chair became vacant in 1900, at 
which time Osier did become a candidate, but he reconsidered and withdrew his ap- 
plication. In August, 1901, however, being offered the position of Begins professor 
of medicine at the University of Orford, he accepted. 

Osier assumed his new office in the latter part of May, 1905. His first official 
duty was to act as a curator, ex officio, of the Bodleian Library, a task, we may as- 
sume, from which he derived much pleasure. In a special convocation in June, 1905, 
he received from Oxford University the degree, Doctor of Science. 

On October 18, 1906, Osier gave the annual Harveian oration. He chose for his 
subject, '‘The Growth of Truth as Illustrated in the Discovery of the Circulation of 
the Blood.'* 

In 1907 appeared the first three volumes of Osier's “System of Modem Medicine,” 
which was to become an epoch-making contribution to medicine. 

In 1908 he was chosen to give the Linacre lecture. This he delivered on May 6 
at St. John's College, Cambridge, choosing the life of Thomas Linacre as his sub- 
ject. On June 12 he read before the Association of Physicians of Great Britain and 
Ireland his classic account of “Chronic Infectious Endocarditis.” This contains the 
description of the “Osier nodes.” We are presenting this account to our readers. 

In the spring of 1910, Osier delivered the famous Lumleian lectures before the 
Eoyal College of Physicians. He chose angina pectoris as the subject of his address. 
In 1911 at the Coronation of King George, Osier was created a baronet. 

Osier made his last visit to the United States in 1913. To students of medical 
history this was an auspicious occasion, for in that year he gave a course of lectures 
on “The Evolution of Modern Medicine,” the SlUiman Lectures, at Yale University. 
These were later published in book form and constitute one of his best works. That 
year, also, he served as president of the medical section of the International Medical 
Congress at its meeting in London. 

In 1914 Osier was elected president of the Bibliographical Society. He chose as 
the subject of his address “The Earliest Printed Medical Books.” This was pub- 
lished as a preface, nearly four years after his death, to his important hibliographic 
study, “Incunabula Medica” (1923). 

During the World War, Osier served as a civilian member of the committees at 
the War Office. He also served on the Committee for the Medical History of the 
War and on the War Reports Committee. He held the position of honorary colonel 
in the army and helped greatly in building up the morale of the British, Canadian, 
and American soldiers who returned wounded from the front. 

It had been Osier's philosophy to accept the sorrows and the joys of the world 
with ec^uanimity, but the death of his only son, Revere, who had been severely 
wounded in Prance, occurred in August, 1917, and was a blow very hard for him to 
sustain. 

In July, 1919, Osier celebrated his seventieth birthday. He had suffered many at- 
Ucks of bronchopneumonia, which left him very weak. The exertions of his last 
few years, the heart-breaking loss of his son, and the heavy strain of the war all 
contrituted to the undermining of his health. His final illness was protracted In- 
fiuenza, to which he succumbed on December 29, 1919. 
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CHRONIC INFECTIOUS ENDOCARDITIS* 

By 

WILLIAM OSLER 

[Description of Osier Nodes] 

A n ENDOCAEDITIS with fever as its only sjTnptoin may be prolonpd 
, for weeks or months under many different circumstances. FoUo^ving 
rheumatic fever in a child ^ endocardial complication may keep up a 
temperature of from 100° to 101° for several months, during which time 
there may be no other symptoms and the general condition may remain 
fairly good. In chronic valvular disease in the stage of broken com- 
pensation slight irregular fever may persist for months, associated 
the presence of fresh endocarditis. As a rule, the form of endocarditis 
to which we give the term infective, septic, or ulcerative runs its course 
under three months. That occasional instances were characterized by a 
very protracted course was noted by ^\ilks, Bristowe, Coupland, an 
Lancereaux. In my Goulstonian Lectures, 1885, I stated that this type 
had the following characteristics : The fever Avas irregular and intermit- 
tent, resembling ague; the cold, hot, and siveating stages might succee 
each other with great regularity ; in the intervals fever might e a sen , 
two or three paroxysms could occur in the course of a day. many 
of the instances the disease was prolonged to three oi four mont is,^ an 
I give the notes of a case of Bristowe 's, in Avhich the condition persisted 
for five months. The recurring chills usually led to the la gnosis o 
malaria and also gave rise to the opinion Avidely hel , par icu ar y y 
French AATiters, that ulcerative endocarditis could be caused by this 
disease. The cases to Avhich I Avish to call attention in t is conmumca 
tion are of this chronic character, not marked specie y ^ ^ ^ ^ ‘ 

protracted fever, often not very high but from four to Ave Are 
duration. At the time of the delivery of the Goulstonian I 

had not seen a case of this type. In the past tAventy years I have s e^en 
cases of this form, two of which I have already reported {Practxtioiier, 

1893). 

It has long been recognized that 

acute septicaemia Avith localization on the endocardium, biit the symp 
acme sepiicaemid wiu lesion. The clinical picture is a 

toms are not necessarily due to the loc 

- -Rritnln and Ireland, Edinburgh, June 

•Read at the Association 
12, 190B. Printed in Quart J. Med. 2: 219--:^^. 
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septicaemia somoliincs of a typhoid typo, fiomcliint'S like a pyaemia then 
again with predominant meningeal symptoms, oecnsionally with pro- 
nounced cardiac features. The ])ncinnococcie, the gotiorrhcal, and the 
streptococcic forms present, as a rule, a ])icture in which the licart- 
syiuptoms are in the ])ack ground. Cases of infection with these organisms 
may run an identical cour.se without any endocarditis. Oil the other 
hand, there is a large group of eases in which the endocarditis plays a 
more important role iind the vegetations and uleerntions appear to he 
directly responsible for the fever and the associated symptoms. As a 
rule, the valves involved are already the seat of a sclerotic change. The 
source of tlic infection is rarely to l)o determined. Thus, in only one of 
the scries here reported Avas tliorc an external lesion. The patients in this 
series Avcrc all adults, five women and five men. Jn six tliere Avns a past 
history of rheumatic fever; eight had old mitral lesions, two aortic, Avell 
compensated, and not giving any trouble at the lime of llic onset of the 
symptoms. It Avns not ahvnys possible to get a definite history of hoAV 
the attacks began. In five of the eases there Avcrc cliills and fever, mis- 
taken for malaria. Cougli and loss of weight in some cases suggested 
tuberculosis. The sliglil fever witliout any localizing symptoms may raise 
the suspicion of typhoid fever, Jn my series these haA'C been the three 
diseases the diagnosis of wliich lias liecn suggested. Once establi.shcd 
the feA^cr becomes the dominant, and for months maj^ be the only, symp- 
tom. This is the most striking peculiarity of the cases. *\Vcck after 
week, month after month, tlio daily rise of one and a half or tAVO degrees 
may be the only indication there is of an existing inLscliiof. In Case I, 
in Avhich the fcA^r lasted for thirteen months, the patient's sister, a 
trained nurse, had decorated the room Avith yards of the temperature 
charts; fever A\dtli an occasional sAvoat Avere the only symplom.s. The ap- 
petite remained good and she lost very little in Avcight. There Avere no 
embolic features and from montli to month there Avcrc fcAv, if any, 
changes in the cardiac condition. In this very protracted form cliills arc 
not nearly so common as in the more acute eases, nor is the fever so high, 
not often reaching above 102.5° or 103°, It is of a remittent type, not fall- 
ing to normal at any period of the day. With the occurrence of a chill the 
temperatAire may rise to 104° or 105°, but in none of the eases Av'as tliere 
the type of fever in Avhich the paroxysms recur Avith great regularity — 
quotidian or tertian, as avc see so often in the acute forms of ulcerative 
endocarditis. Another peculiarity is the occurrence of periods of apyrexia, 
usually toAvards the end, but in one or two of the cases there were afebrile 
interludes which gave dcceptiA^c promise of recoA^cry. It is avcII recog- 
nized now that fever is not an invariable accompaniment of endocarditis. 
Following pneumonia there may be for montlis a slight toxaemia 
little or no fever in connexion Avith a patch of endocarditis. 

The cardiac features in this group arc usually avoII marked, but as a 
rule there are no symptoms. The patients complain neither of palpitation 
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nor of pain. There is no dyspnoea except towards the close, and in no case 
did dropsy occur. In eiftlit of llic ten cases there were the well-marked 
physical signs of a mitral lesion and the associated slight enlargement of 
the heart. In only six cases was there marked hypertrophy and dilatation. 
In two of the cases there w.as aortic insufficiency. One of the most striking 
circumstances is the very slight change in the chai’actcr of the heart mur- 
mur in spite of the fact of most extensive vegetations and alterations in 
the valves. Thus in the case of Dr R T., with the condition of whose 
heart I had been familiar for fourteen years, the comparison between my 
first examination in 1889 and th.at in 1893 showed very little change be- 
yond the slightly greater dislocation outwards of the apex beat. In sev- 
eral of the cases the absence of any change in the character of the heart 
murmur and the remarkably quiet, negative state of the organ were urged 
strongly against the existence of endocarditis. It is rather remarkable, 
considering the anatomical changes, that so little alteration may occur in 
the physical .signs. In Case Dr. B. T., the murmur of aortic insuffi- 
ciency became more intense towards the close, but in no instance was 
there the development under observation of alterations in the phj sical signs 
such as arc sometimes seen in acute ulcerative endocarditis. 


Embolism, to cause sjnnptoms, occurred in four eases of the series— in 
Cases III, IV, and IX in the brain with haemiplcgia. Case VIII m the reti- 
nal arteries and in the spleen and kidneys. This is in striking contrast to 
the frequency of this complication in the more acute types of on ocar itis. 

One of the most interesting features of the disease and one to which very 
little attention has been paid is the occurrence of ephemeral spots o a 
painful nodular erythema, chiefly in the .skin of the hands and feet, tie 
7wdositcs cutmucs cplicmcrcs of the French. Jly attention was first called 
to these in the patient of Dr. Mullen of namilton, whose description ,s ad- 
mirable: “The spots came out at intcrv.als as small swollen areas, some 
size of a pea, others a centimetre and a half in diameter, raised, red, with a 
whitish point in the centre. I have Imown them to pass away in a few 
hours, but more commonly they last for a day, or even onger. 
monest situation is near the tip of the finger, w iic i may e 
.swollen.” Spots of this character occurred in seven of the cases and in 
three at least they were of importance in determining the 
in the case of Dr. Carroll, the well-knowm American Army Surgeon, he 
collaborator with Dr. Reed in the brilliant work upon yellow fever> the 
presence of these spots appeared to me to clinch the 
not beneath but in the skin and they are not unlike “ 

urticaria. The pads of the lower part of the arm 

eminences, the sides of the fingers, and the ^ in the skin 

are the most common loenlitics. In one case icj w , erythema- 
o. the hanh. I hav, never seen oS” 

tons, sometimes of a very vivid pink hue, 


[809 1 



The diagnosis in this grouj) of Toay offer For 

weeks, indeed for several months, there may bo only fever, and unless there 
have been special features pointinj^ to the licart, sueh as the deveh^pment 
of a diastolic munuur or the great inlensirasilion of a mitral bruit, it may 
be im])OHsib]o to settle the diagnosis. T lie re arc, indeed, cases in which from 
beginning to close no licurt murmur lias beem jircsent. iJy far the most 
suggestive fcaturas arc: (f) a knowledge of the existence of an old valv'C 
lesion. This was present in every one of my series. (2) The occurrence of 
embolic features, sudden swelling of the .s])leen, witli friction in the left 
flank, sudden attack of hacmaluria, embolism of the retinal arteries, hemi- 
plegia or the blocking of a vessel in one of the limbs, (3) Tlic onset of 
special skin symptoms, purpura, and more imrticularly the painful ery- 
thematous nodules to which I have referred. Present in seven of the ten 
eases, these are of definite diagnostic import. Tlicy arc in nl! prolmhility 
caused hy minute emboli. (4) The progressive cardiac changes, tlic gradual 
increase in the dilatation of the licart, tlic marked change in the character 
of a mitral murmur, the onset of a loud rasping tricuspid murmur, or the 
development under observation of an aortic diastolic bruit. 

^Yith carefully made blood-cultures one should now be able to deter- 
mine the presence of the septicaemia. Tliis was easily done \u tlircc of 
my more recent eases. An onset with chills and fever and slight swelling 
of the spleen almost always leads to the diagnosis of malaria, more par- 
ticularly in regions in which this disease prevails, but in not one of my 
eases was there any difiiculty in excluding this by careful microscopical 
examination of the blood. It w'as not always possible to convince the 
l)hysician. ^Yith slight cough tuberculosis may be .suspected, as happened 
in two or three eases of my scries. For many u’ceks the jiatient may 
present nothing but a pyrexia, of doubtful origin, or a crypt ogene tic septi- 
caemia and as lie may look very well and may feel verj' well, and there aic 
no special symptoms, and with a heart-condition that may linvc remained 
unchanged for years, it is not easy to reach a positive diagnosis. The blood- 
cultures and the presence of the painful erythematous nodules and the oc- 
ctirrence of embolism fumisli the most important aids. 

The anatomical condition in these eases is quite unlike that of the ordi- 
nary ulcerative endocarditis. In the three specimens I have had an op- 
portunity of studying there was no actual ulceration, but large prolifera- 
tive vegetations, firm and hard, greyish yellow' in colour, projected from 
the endocardium of the valves like large condylomala, encrusting the 
chordae tendineae and extending to the endocardium of the auricle. The 
condition is quite unlike the globose vegetations of the pneumococcal and 
gonorrhoeal endocarditis or the superficial ulcerative erosions of the acute 
septic cases. 

The organisms responsible for this condition have been carefully 
studied. In my series cultures were made in six eases. In three they were 
negative. In two streptococci were present, in one a staphylococcus. 
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While, ns a rule, this condition is mucli more commonly caused by the 
streptococcus other organisms mny be present. Thus Fraenkel has re- 
ported one instance of a pneumococcus endocarditis persisting for nearly 
SIX months (Deutsche vied, IKoc/i., 1900). Of sixteen cases of this chronic 
form, the clinical course of which extended from four to eight months, 
Harbit-z (Deutsche vied, ^Voch,, 1899) found pneumococci in four, strepto- 
cocci in nine, and in eight otiier micro-organisms. Lenhartz (Deutsche vied. 
Woch„ 1901), who has reported sixteen cases with a duration of from three 
to seven months, found staphylococci and streptococci the common organ- 
isms, the pneumococcus once and the gonococcus once. In the majority of 
cases it seems to be a mild streptococcus infection, possibly by a special 
form. Possibly in some instances there may be a special resistance on the 
part of the host, but these are points which must be settled by future 
investigations. These arc casc.s in which the possibility of sueeessivl vac- 
cine treatment should be considered. It was tried in two cases of my series, 
l)ut in both rather late, and in neither did it seem to have special influence. 
Hordcr has treated a case of this chronic type with a vaccine prepared from 
the patient organism, hut \nthout success. The results in the acute forms 
are discussed by him in the Proctttioiicr, ^lay, 1908. 
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JAMES BRYAN HERRICK 

(1861-1954) 

**Mc}v succeed because of native abthiy and tn small measure be* 
cause of chance, but chicflif through hard work, through a knowledge 
of their special vocational subject and through their ability to apply 
this knowledge,** Herrick, m his essay, “N. S. Davis.'* 

/TAMES BBYAN HERRICK, a living member of the great company of classic 
Q cardiologists, whoie outstanding contribution to this field we are reprinting here- 
in, was horn on August 11, 1861, in Oak Park, Illinois, the son of Origen WMte 
Herrick and Dora E. Herrick. His maternal grandfather operated a saw mill on t e 
Desplaincs River, and his mother, the former Dora E. Kettlestrings, who was Mso 
bom in Oak Park was (in 1935) the oldest native daughter of that vUla^ Her 
father immigrated to the United States from England in 1833, traveled westward in 
a covered wagon and settled on a homestead on the site which is now a ar 
James Herrick attended the Oak Park High School and the Bock Ewer Semtaary 
at Mount Morris. Illinois. He received Ms coUegrate training f. 

hlichigan, -where he -was graduated with the degree of Bachelor of s ' . 

RBchigan, young Herrick came under the influence of Moses Coit Ty er, pro 
English literature. Tyler was not only an authonty on American ’ 

published the best history of American literature of the colonial ^ 

periods, hut also was a Chaucerian scholar of the highest or er. n 
fluence, Herrick was instilled with a profound appreciation of Chauc 

‘^’n^r^ck began the study of medicine in 1886. choosmg Bush 

school. Ho was graduated from Bush in 1888 with the de^e o _ „ p jjavis', 
and he interned at the Cook County Hospital. In 1889 ho mam 

of his native to-wn of Oak Park. o.rlv 

In addition to making Important contributions to meMca * ® 
date, Herrick found time to pursue Uterary activities. He a ^^5 

of tie board of the Lewis Institute and the McCormick Memorial a titute^ At tMs 
Writing, he is secretary of the hoard of trustees of the Lewis Institute and presi 
dent of tbc McCormick Memorial Institute in Chicago. three 

one year (1889) after his graduation from Bush, 
articles to medical literature. The first of these was ^ American Prac- 

Neonatorum.” This appeared in the flrst volume of the ^ Henrick. 

tltioner.” By a typographical error, the article Madder. In the 

In the same volume Herrick reported on traumatic raptim tuberculosis. 

‘•Western Medical Eeporter” he described an operation for individual 

Prom 1889 until 1935, according to Holmes, there pub- 

years in which Herrick did not contribute to sclentiflc 1"® ^^ia. 

llshed eleven articles. Including three on cardiovascu ar 

in 1901 Herrick made an original observation In ^^^.f^t^TmiLlf for 

who had a sore on his ankle and evidences of previ^s (discovered that the blood 
treatment. In making a hematologic ^ ^ cells. Although the 

of this patient showed numerous elongated or s ^ ^ Irons, Herrick waited 

discovery was made in 1901 and was ®°“®™® “ t article on angina pectorm— 

untU 1910 to publish it.! In 1910 also appeared his first am 

,1 In his recent article. Why I Read Ch.mcor ..t 

•Herrick's appreciation Is expresse ea.c of 

70. Ann. Med. Hist. 6: 62-72. 1933. shape red blood corpuscles in a ca e or 

•Herrick. J. B.: Peculiar elongated and |.ckle-shape 

severe anemia. Arch. Int. Med. 6: Sli-o-ti 
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a disease on ^rliich he later made many scholarly contrihutions, and with which his 
name prohahly will he associated in the future. 

Herrick worked hard to make the profession recognize the importance of coronary 
thrombosis, and in 1912, the “Journal of the American Medical Association** pub- 
lished his classical account of this condition in a paper entitled “Clinical Tcaturcs of 
Sudden Obstruction of the Coronary Arteries.** Besides giving to the medical world 
by far the best extant description of this disease, Herrick showed that sudden ob- 
struction of a coronary artery is not necessarily fatal. We consider it a special 
privilege to reprint in full this historic classic. It is of significance to note, in this 
connection, that In January, 1939, Herricks pointed out that Eohert Adams about 100 
years ago came very close to the discovery of coronary thrombosis. Adam Hammer 
described the first case of coronary thrombosis with correct diagnosis ante mortem 
m 1878.< and the first completed description of the disease was published in 1910 by 
Obrastzow and Straschcsko.s 

In 1918 Herrick and Nuzums made the first direct reference to the occurrence of 
anginal pain among patients having severe anemia. 

^Incc 1918 Hemck has made many contributions to the literature of medicine. 
The reader is referred to the bibliography of 135 articles by Herrick compiled by 
Elizabeth Carr, librarian of the Northwestern University Medical School. This con- 
stitutes an appendix to William H. Holmes* appreciative study of Herrick, from 
which study the data in the present brief biographic account were, in part, obtained. 

Dr. Herrick has received many honors. He is past president of the Chicago 
Pathological Society; he was the first (1915) president of the Chicago Society of 
Internal Medicine; he has served as president (1925) of the Institute of Medicine 
of Chicago and of the Association of American Physicians (1923), and he was presi- 
dent of the American Heart Association in 1927. In 1938 he was again honored hy 
the Association of American Physicians by being elected vice-president of that dis- 
tinguished group of internists. His services with the McCormick Memorial Institute 
and the Lewis Institute have already been mentioned. As this is written (1940), he 
is president of the Congress of American Physicians and Surgeons. 

The University of Michigan has twice honored her distinguished son: in 1907, 
with an honorary degree of Master of Arts, and in 1932, with the degree of Doctor 
of Laws. 

Dr. Hcrnck has been afllUatcd with many institutions in many professional capac- 
ities. He was instructor in medicine at Rush Medical College from 1890 to 1894, 
assistant professor of medicine at the same school from 1894 to 1900, and professor 
of medicine from 1900 to 1926. Since 192G he has been emeritus professor in the same 
college. He also was professor of the theory and practice of medicine and professor 
of materia mcUlca and therapy at the old Northwestern University Women's Medical 
School, which became extinct in 1902. Since 1898 he has been attending physician 
to the Presbyterian Hospital in Chicago. He is an honorary fellow of the New York 
Academy of Medicine, and in 1931 was selected to bo the lecturer of the Harvey 
Society of that institution. In 1930 he was awarded the George M. Kober Medal 
confcrxctl by the Association of American Physician.s. In 1939, at the ninetieth 
annual meeting of the American Medical Association, Dr. Herrick received the second 
Distinguished Service Medal to be awarded by that association, the first having been 
.iw.irdcd in 1938 to Dr. Rudolph Matas of New Orleans. » 


w 4* I’-'* lUib< rt Adnm't; Suwon, and contributions to cardloiou>'. Ann, 

.M'd I: 1339. 

Adarn: i:in mil von thrornbotlf'Cliom eln^r dor Kran 2 art#*ri#» 

Jf'.rzinH. Arn KranVrnbt’tlo bonptatlrl. Wl<'n. m<*d. Wclm'trhr. 38: 97-102. 187S. 

Konntnlft dt*r Thron>bo*»e dor Koronar 
art^Tbn fb'»i Hr r 2 *n‘<. y.t/vchr, f. Uln. Mf-d. 71; llG-132, 1910. 

‘It^rrSrV. j. It. nnd Nuxum, r. U : 

*[Dr. Herrick died in 1954.] 
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CLINICAL FEATURES OF SUDDEN OBSTRUCTION 
OF THE CORONARY ARTERIES^= 


JAMES B. HERRICK, M.D. 

Chxcago 

O bstruction of a coronary artery or any of its large branches has 
long been regarded as a serious accident. Several events contributed 
toward the prevalence of the view that this condition was almost always 
suddenly fatal. Parry’s writings on angina pectoris and its relation to 
coronary disease, Jenner’s observations on the same condition centering 
about John nunter’s case, Thorvaldsen’s tragic death in the theater in 
Copenhagen with the finding of a plugged coronary, sharply attracted at- 
tention to the relation between the coronary and sudden death. In Ger- 
many Cohnheim supported the views of Hyrtl and Henle as to lack of con- 
siderable anastomosis, and as late as 1881 lent the influence o is name 
to the doctrine that the coronary arteries were cnd-arteries ; his jeipsic 
necropsy experience, as well as experiments on dogs, foice nm o 
elude that the sudden occlusion of one of these vessels or of one of the 
larger branches, .such as the ramus dcscendens of the left coronary, meant 
death within a few minutes. Others emphasized the same \ le^v . 

No one at all familiar with the clinical, pathologic or 
turcs of cardiac disease can question the importance of tje ““ 
The influence of sclerosis of these vessels in the way of produ g 
necrosis and fibrosis of the myocardium, with such possi ■ 

aneurysm, rupture or dilatation of the heart, - ^ 
the relation of the coronaries to many cases of angina 
cardiac disturbances rather indefinitely classed as chro ^ ^ 

cardiac irregularities, etc. It must be admitted, also ha he reputation 
of the descending branch of the left coronary as the aitery of 
death is not undeserved. of the 

But there are reasons for ihfes^'acute”roccluded-without 

coronary' arteries may be occluded c mediate future Even the 

resulting death, at least without death in >-medmte futme- 
main trunk may at times be obstruc ® particularly 

object of this paper to present a fen ac s < o sudden yet not immedi- 
to describe some of the clinical manifestations of sudden yet 

ately fatal cases of coronary obstruction. 


•J. A M. A. .lO: 2015-2020. 1912. 
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Before presenting the clinical features of coronary obstruction, it may 
be well to consider certain facts that go to prove that sudden obstruction 
is not necessarily fatal. vSuch proof is afforded by a study of the anatomy 
of the normal as well as of tlie diseased liearl, by animal experiment and 
by bedside experience. 

The coi’onarics are not so strictly crubarteries, i.c., with merely capib 
laiy anastomoses, as Cohnheim and others thouglit. By careful dissec- 
tions, ])y injection of one artery from another, by skiagraplis of injected 
arteries and by direct inspection of Imarls made translucent by special 
methods, there is 3iroof of an anatomic anastomosis that is b)" no means 
negligible, 

Jamin and Merkel beautiful stcrcoscoj>ic skiagrams show tlm remark- 
ably rich blood'Supply of the heart, with occasional anastomoses between 
vessels of considerable size. TIic possibility of injection of the coronary 
artery from the other is admitted even by those wlio deny Hint such injec- 
tion proves more than a capillary non-functioning anastomosis. Ameno- 
miya,' by injecting hearts of young persons, showed naked -eye anastomoses 
in the subepicardial tissue, lie feels that Ilirsch and Spalleholz' have 
nearly cleared up the question as to tlic relation between the licart muscle 
and disease of the coronary artery from the anatomic standpoint. Ilir.sch 
says that in dogs the anastomosing vessels arc functionally competent, and 
Spaltcholz says that in man the vessels arc nearly the same ns in dogs, rich 
in anastomoses even in those of considerable caliber. Tlic latter investigator, 
by a method of injection and treatment of the heart so as to make the 
muscle transparent, shows to the naked eye that there arc anastomoses of 
considerable size. 


Among others who arc on record ns ])olicving that there arc non-ncgligiblc 
anastomoses may be mentioned Haller, Iluchard, Orth, Michaclis, Langcr, 
Legg, West. All recognize, however, lliat there arc individual differences, 
and also that though the heart may show rich anastomoses, these are not 
necessarily functional, i.e., that an artery which anatomically i.s not a 
terminal artery may yet be such functionally. 

But there is proof not only of anatomic connection between tlic two 
coronaries, but that in certain instances, at least, sucli connection is of func- 
tional value. Experiments on lower animals and the eliiiical experiment 
of disease of the coronaries with autopsy findings show this. 

Much of the earlier experimental work on the lower animals, obslrnct- 
ing the coronary arteries by ligatures, clamp.s or artificial emboli, gave 
prompt ly fatal result. Among those who worked along this line and 


♦Jamln and Merkel: 

RttntecnblUlern, Jc 
Thorcl (Liubatsch-* 
f. rath Anat„ 
add new ones 

Im Hwzcn? VlrkoVva Arch? ex 

190T?'no,'’ 20."'' Koronarartcrloi. und Hcrzmuxkcl. Dcutscli. mod. Wcimschr., 



[818 I 



reached these conclusions may be mentioned Ericlisen (1842), Panum 
(1862), von Bezolcl, Samuclson (1880), Cohnheim and Schiilthess-Eech- 
berg (1881), G. See, llochefontaine and Roussy (1881), Bettelheim 
(1892), Kronccher, and, to some extent, IMichaelis. The work of Cohn- 
heim® attracted particular attention and his conclusions as to end- 
arteries, irreparable injury, and cessation of the beat of both sides of the 
heart within two minutes from the time of shutting off the coronary 
circulation confirmed and elaborated the conclusions of the earlier ex- 
perimenters, and was in turn confirmed by the French writers just named, 
by Bettelheim and others. 


But soon dissent was heard from various quarters as to many of Cohn- 
heiin*s results, and among other things as to the sudden death following 
the ligations. 3Iichaelis found that the injury from ligation in rabbits 
was not so serious or irreparable as in dogs. Fenoglio and Drouguell, in 
1888, found that some dogs might live. Porter showed tJiat after ligation 
of one or two large branches of the coronary arten' a dog might live 
hours or days. More than half Ins animals lived after ligation of the 
descending branch of the left coronary. Von Frey, at the Congress 
for Internal Medicine in 1891, said that he doubted the sudden stopping 
of the heart as Cohnheim taught; he believed that clearly the greater 
weight should attach to those observations in which the ligation was 
borne without harm; and that the stopping of the heart was not a neces- 
sary consequence of the obstruction of a large coronary branch. Ilirsch 
in ciglit dogs and two apes had no sudden deaths from ligation. Bickel,^ 
under Orth and Amenomiya. had a dog live nineteen days after the liga- 
tion of the descending branch of the left coronary; he killed two dogs, 
one on the eighth and the other on the seventeenth daj" after ligation. 
Kolster ligated smaller branches ; his dogs lived, and when killed at inter- 
vals of several weeks showed the progressive changes of fibrosis of the 
myocardium. Imperfect technic, by which damage was done to the heart 
muscle and pneumothorax produced, is offered as a partial explanation, 
at least, for the more rapidly fatal results obtained by Cohnheim and 
others. Miller and IMatthews"^ call attention to the better results where 
ether as an anesthetic is employed rather than curare or other drug. With 
ether they were able to ligate large branches, many of their dog.s li\dng 
several weeks. 


Experimentally, then sudden death, even late death, is not a necessary 
consequence of obstruction of even large branches, such as the descend- 
ing branch of a coronary artery. 

There are numerous autopsy oljservations, frequently with helpful 
clinical history, that show directly or by inference the existence of 


’Cohnheim and Schulthcss-nochberg: Ueber die Polgen der Kranzartericnverschllessung 
fUr das Herz, Virchows Arch. f. path. Anat, 1881. Ixxxv, 503. 

*CUcd by Amenomiya (Sec Note 2), ^ * i *u ^ 

‘Miller La Matthews: BfCect on the Heart of Experimental Obstruction of the Left 
Coronarj’ Arterj*. Arch. Int. June. 1909, p. .lo* 
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efficient anastomoses, and the ability of the heart at times to survive 
the obstruction of a coronary or some large brancli. Some of these in- 
structive cases may be mentioned. Pagenstecher, on account of an 
accident, ligated the descending branch of the left coronary artery and 
the patient lived five days. Thorel has seen hearts with complete ob- 
struction of the artery, with fibrous or calcified myocardium, and yet 
no symptoms during life, the patient dying of some other disease. I have 
seen the descending branch completely occluded with an extensive 
fibrous area in the interventricular septum and at the apex, the latter 
aneurysmally dilated, where the process wa.s clearly one of long stand- 
ing. West® cites several cases in which at autopsy complete obstruc- 
tion of one coronary was found, yet the patients had long survived this 
serious lesion. 

Chiari, in a 32-year-old nephritic, found a sclerosed right coronary 
plugged by a thrombus, with resulting scattered patches of myomalacia 
cordis in the areas supplied by this artery. A portion of this thrombus 
had become detached and had embolically plugged the left coronary, 
resulting in sudden deatln From the symptoms and the autopsy find- 
ings the thrombus in the right artery had formed at least two days before. 
The fact that the softened patches in the myocardium were scattered, with 
normal tissue between, and that the heart functionated fairly well until 
the left artery also was obstructed, leads Chiari to infer that anastomoses 
must exist between the right and left coronaries. MerkeP drew the 
same inference as to anastomoses from the patchy character of the lesions 
in the heart of a woman of 76 years, there being normal muscle between 
the softened areas. The left coronary was the seat of the obstruction. 
He also saw in a man of 37 the left coronary closed, with nourishment 
through the right artery. Dock® in a case of gradual occlusion of the 
right coronary artery was able to demonstrate a direct opening of the 
finer branches of the left coronary into the end of the right. 

Spalteholz says that we all know cases of stoppage of large vessels 
without large infarcts resulting. Recklinghausen and Pujinami found 
this condition in man, as Hirseh had in dogs and monkeys; i.e., smaller 
infarcts than the distribution of the vessel would lead one to expect. 
Galli saw complete closure of the entrance to the right coronary artery 
yet no change in the myocardium. By injection he found a round-about 
anastomosis between the right and left coronary arteries. Samuelson 
cites the case of a patient living five hours after obstruction, Huber one 
of a patient living several days. Aschoff and Tawara® saw a patient live 
fourtee n days, 'Svith nearly complete infarction of the parietal wall of 

«West*, Tr. Path Soc., I^naon, 1882, xxxiv, 67. 

Ros^thaf,’ I^ipsicVlVoe Ver&chluss Ccr Kranzai tenen dcs Herzens, Festschrift fUr 

**Dock, George: Notes on the Coronary Artenes Ann Aibor, 1S96. 
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the left ventricle/^ In several cases of angina pectoris cited by Huchard'® 
the patients lived many hours after the onset of the final attack, which 
autopsy showed was due to a thrombotic closure of an artery. Osier 
refers to the fact that the patient may live for some time after obstruc- 
tion. Krchl expressly states that in man the more or less sudden oc- 
clusion of an entire coi’onary artery, or at least a large branch, such as 
the descending branch, is compatible with a continuance of life. 

One may conclude, therefore, from a consideration of the clinical his- 
tories of numerous cases in which Uierc has been careful autopsy control, 
from animal experiments and from anatomic study, that there is no in- 
herent reason why the stoppage of a large branch of a coronary artery, 
or even of a main trunk, must of necessity cause sudden death. Rather 
may it be concluded that while sudden death often does occur, yet at 
times it is postponed for several hours or even days, and in some in- 
stances a complete, i.c., functionally complete, recovery ensues. 

The clinical manifestations of coronary obstruction will evidently 
vary greatly, depending on the size, location and number of vessels oc- 
cluded. The symptoms and end-results must also be influenced by blood- 
pressure, by the condition of the myocardium not immediately affected 
by the obstruction, and bj' the abilit^^ of the remaining vessels properly 
to carry on their work, as determined by their health or disease. No 
simple picture of the condition can, therefore, be drawn All attempts 
at dividing these clinical manifestations into groups must be artificial 
and more or less imperfect. Yet such an attempt is not without value, 
as it enables one the bettor to understand the gravity of an obstructive 
accident, to differentiate it from other conditions presenting somewhat 
similar symptoms, and to employ a more rational therapy that may, to a 


slight extent at least, be more cHicient. 

The variations in the results are to be accounted for in part by varia- 
tions in the freedom with which anastomosing branches occur. Pre- 
STimably, too, symptoms will vary with the vessels or branches occluded. 
It is conceivable that with occlusion of the right coronary the symptoms 
might be different from those following obstruction of the left artery ; 
s>\stemie edema might be a consequence of the former condition and pul- 
monary edema of the latter. These points are, 

settled either by experimental or clinical observation The condition of 
the remaining vessels as to patency and presence of sc crosis must play an 
important part in deciding how much they are capable of doing in the 
way of compensatory nutrition to the anemic myocardium; the sticngth 
of the heart itself, as determined, perhaps, by old valvular or m^al 
disease, would also have its influence. And 

whelming obstruction, with comparatively “7^^ J 

followed by a profoundcr shock than the gradual narro^ving of lu. 

'•Huchard: Traltd cllniquo dcs maladies du coeur. second edi lo 
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through sclerosis which has accustomed the heart to this pathologic con- 
dition and has perhaps caused collateral circulation through neighbor- 
ing or anastomosing vessels to be eompensatorily increased. The in- 
fluence of the vessels of Thebesius is also not to be overlooked in this 
connection; compensatory circulation through these accessory channels 
may be of considerable importance in nourishing areas of heart muscle 
poorly supplied by sclerotic or obstructed arteries. 

Attempts to group these cases of coronary obstruction according to 
clinical manifestations must lie more or less unsatisfactory, yet, imperfect 
as the groups are, the cases may be roughly classified. 

One group will include cases in which death is sudden, seemingly in- 
stantaneous and perhaps painless. Krehl” has emphasized the peculiar- 
ities of the sudden death of this type, the lack of terminal respiratory 
agony, of distortion of the features, of muscular contractions. 

A second group includes those cases in which the attack is anginal, 
the pain severe, the shock profound and death follows in a few minutes 
or several minutes at the most. 

In a third group may be placed non-fatal cases with mild .symptoms. 
Slight anginal attacks without the ordinary causes (such as walking), 
perhaps some of the stitch pains in the precordia, may well be due to 
obstruction of small coronary twigs. Such an interpretation of these 
phenomena is, however, only a surmise based on the fact that other causes 
for the pains arc lacking and that the patchy fibrosis of the myocardium 
that is later found at autopsy may have originated in obstruction of the 
sclerotic vessels; and such obstruction in small vessels may well have 
produced symptoms diTering chiefly in degree from those caused by ob- 
struction of larger arteries of the heart. 

In a fourth group are the cases in which the symptoms are severe, arc 
distinctive enough to enable them to be recognized as cardiac, and in 
which the accident is usually fatal, hut not immediately, and perhaps not 
necessarily so. Jt is to the clinical features of this group that attention 
is directed in what follows. 

By way of introduction, I give in outline the history of a case, ex- 
perience with which acutely attracted my attention to this subject. 

Case 1. ‘--History.^ A man, aged 55, supposedly in good health, was 
seized an hour after a moderately full meal with severe pain in the lower 
precordial region. lie was nauseated and, believing that something he 
had just eaten had disagreed with him, he induced vomiting by tickling 
his tln'oat. The pain continued, however, and his physician was called, 
who found him cold, nauseated, with small rapid pulse, and suffering 
extreme pain. The stomach was washed out and morphine given hypo- 
dermically. 1 he pain did not cease until three hours had passed. From 
this time the patient rernaiiicd in bed, free from pain, but the pulse con- 
tinued rapid and small, and numerous rales appeared in tlie chest. When 

say h im twelve hours from the painful attack his mind was clear and 

«Krcljl: Per Vcr.schluHH dcr Kranzartoricn ; In Notlmnger« Systoin. xv. 309. 
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calm; a inodcrAto cyanosis and a mild dyspnea, wore i)rosent. The chest 
was full of fine and coarse moist rfdcs ; there was u rnuninp, feeble pulse 
of 140. The heart tones were very faint and there was a most startlinpr 
and confusing Iiyperrcsonance over the cliost, the area of heart dulness 
being entirely obscured. The abdomen was tymi)anitic. The urine was 
scanty, of high .specific gravity, and contained a .small amount of albumin 
and a few casts. Tlie temperature w'as subnonnal, later going to 99° F 
Occasionally there was nausea and twice a sudden jiro joe tile vomiting 
of considerable fluid material. This condition remained with slight varia- 
tions up to the time of death, fifty-two liours after llie onset of the pain, 
(hough at one time the rfiles seemed nearly to Iiave disappeared A few 
hours before death, the patient descrilied a slight pain in the heart 
region, but said it did not amount to much. A remarkable circum- 
stance, and one that occasioned surprise in those wlio saw the patient and 
who realized from the almost imperceptilile pulse and the feeble heart 
tones how weak the heart must be, was the fact that he frequently in- 
dulged in active muscular effort without evident harm. He rolled 
vigorously from side to side in the bed, sat suddenly bolt upright, or 
reached out to take things from the table near by, and once, feeling a 
sudden nausea, he jumped out of bed, dodged the nurse and ran into the 
bathroom, where he vomited; and yet seemed none the worse for these 
exertions. 

Xecrops:tj (Dr. Ilcktoen). — The Jieart was of normal size, hut both 
coronary arteries were markedly sclerotic, with calcareous districts and 
narrowing of the lumen. A .short distance from its origin the left coro- 
nary artery was completely obliterated by a red thrombus that had 
formed at a ])oint of great narrowing. The wall of the left ventricle 
showed well-marked areas of yellowish and roddisli softening, especially 
extensive in the intervcnlricuhir septum. At the very apex the muscle 
w«as decidedly softer than elsewhere. The beginning of the aorta showed 
a few yellowish spots, these areas becoming less marked as the descend- 
ing part was reached. An acute filirinous pericardial deposit, which 
.showed no bacteria in smears, was found over the left ventricle. (The 
pericarditis probably explains the slighter pain complained of a few 
hours before death.) There was marked edema of the lungs. In other 
respects the anatomic findings were those of health. 


A colleague personally related to me the case of a man of 60 who, 
three days after a severe anginal seizure, felt well enough to walk on 
the street, though with some dy.spnen. lie died suddenly on the fifth day. 
The obstruction in the left coronary, and the muscular softening found 


at autopsy were similar to those in the case just described. 

Since my attention has been called to this condition, I ha'vc seen fl\e 
other cases that I am convinced were instances of coronary thrombosis, 
the patients living many hours after the accident, though no autopsy con- 
trol confirms this opinion. All were men beyond 50. In all theie was 
some evidence of peripheral arteriosclerosis; all had had previous an- 
ginal attacks. In all the final attack %vns described as the severest and 
most prolonged in the c.xpcrience of the patient. Morplnn alone had* 
given relief. In all the sudden development of a weak pulse, with feeble 
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from swallowing orange juice, which he repeatedly sipped. He remained 
in this condition for sixteen hours longer. From the onset of his severe 
anginal attack to death was seven days. 

The instructive case of Professor Panum is described by Fraentzel.'- 
For a few weeks Panum had noticed dyspnea and a tight feeling on going 
up stairs. May 1, 1885, coming home in the wind, he stopped often, and 
on reaching home had a sudden, severe, tearing pain in the precordia, 
running out to the left arm and fingers. The pulse became rapid, small 
and irregular. The patient broke out into a profuse sweat. He was 
nauseated and induced vomiting by tickling his throat. The physical 
findings are not accurately known. The mind was clear to the last. 
Death occurred suddenly about fourteen hours after the onset of symp- 
toms. At the necropsy both upper lobes of the lungs and the middle lobe 
were found emphysematous. The left coronary artery was atheromatoxis, 
narrowed, and a white soft thrombus was attached to the wall. The 
musculature of the left ventricle was degenerated and softened and had 
ruptured just to the left of the septum. 

EngelhardP^ describes the case of a man of 54 in whom, after a 
thrombosis of the left coronary artery with suddenly developing gastric 
and abdominal symptoms, there was an illness of eight days, with fever, 
metcorism, vomiting, oppression, and then in a tachycardial attack rup- 
ture of the anterior wall of the left ventricle, with hemopericardium. 
Death twelve hours after the rupture. The symptom-complex resembled 
the picture of the abdominal-pectoral vascular crises (Pal). 

A study of cases of this type shows that nearly all are in men past the 
middle period of life. Previous attacks of angina have generally been 
experienced, though, as shown by my first case, the fatal thrombosis maj 
bring on the first seizure. The seizure is described by patients w lo aa'v e 
had previous experience with angina as of unusual severity, an t e pain 
persists much longer. In some instances there has been no e ni e ra 
tion of the pain, as to the neck or left arm, though t is 
a feature of other anginal attacks, and the pain, as in t esc wo 
may be referred to the lower sternal region or definitely to the upper 
abdomen. Cases with little or no pain have been described. In Chia 
case pain is not referred to, the patient though wMth f 
weak pBlse being out of bed refers to a painless 

as Chiari says, "so to «P-k, Men obstruction L not show anginal 

case. Some of Huebard s Uplchin" of gas arc common. There 

pain. Nausea and vomiting, ^dcl . ^f 

may be tympany. Ashy co«ntena , 

plcte the picture of collapse. on the abdomen, and 

sician as well may, therefore, be stioi „ y 

"Fracntzel; KranWicltcn dos ® ^^ 130 ^ mod.' Wchnsclir.. xxx\, 1910, No 19. 
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somr hcriouK alKloniinnl ncoitianl ho ro|.'ar<h’i] au th<* ofiusc at th<* fjU<!<Ion 
pain, nannon, ro]tni)Sf. Tlio onnliao ori^^in uitiy ho tlu- inoro oasily ovor^ 
looked when there ha^ been lUi jirevions typieal anttina, and v/hen, nn may 
happen (Case 1), then* is no arterioselerosis nuinifeHted periphernUy and 
no onlar^n'inent of the heart to la* made otit. 

Colinhoim found that in ihuj.s the jniise after ohslrnetion v/ns slow. 
This may In* so in the throndiotic ohstnietion of di‘><-ase in man* Jn 
Hammer's** case llie pulse dropperl from FO to 8 per minute, the patient 
livini? thirty hovirs from the onset of the symjitoiijs that marked the 
closure of the ritrht coronary opening. A rapid pulse is frerpH*ntIy seen, 
however. The pulsf may he irre^ndar. A striking feat tire has been its 
weakness. In two j)atients 1 have seen a rapifl, ihreaily, almost imper- 
ceplible, radial ]>ulse. of such a fpudity that if met with in fjneumonia or 
typhoid fever, it would have v.armnted «)ne in ju‘esn{.dnn death within 
a few minutes or liours. Vet oin* patient liv<‘d forty hours and another 
four or five days with a puka* of this (piality. Hlofal-pressure is low. 
The heart l(mes hav(* hf‘en feeble — in fact, often start! in irly feeble. Feeble 
contraction of the weai;eued, anemic heart nuis^le ;tee<junt.s for the weak 
pulse am! liie weak tones. Still anr>t!jfT reason for the faint tones is 
found in the acute cmphyKciua — Lunfffn^rhxctUunfi and Lxtnfjrn^inrrhrii 
of von Hasch — Ijy whieh condition the heart sounds arc obscured by 
ovcrlnppiim air-eonlainin^r hnn:*^'. Tiiis also mala-s it difiieult to mn]> out 
the outlin(*s of tlie licart and, cfuipled with the feeble* aficx impulse, may 
make sueh an examination for tlie size of the heart very unsatisfactory. 

Dyspnea and cyanosis have been variable, at times much less than one 
would expect from the character of the accident and the quality of the 
heart '.s action. Hfilcs, dry and moist, have been present in many cases, 
in some, as in my first ea.se, lar^;ely moist, difrus<*, not very lartrc. Hero 
there was a moderate amount of thin, frothy, slightly blood-linped fluid 
expectorated, a.s in edema of the lunf^s. which condition was found at 
the autopsy. I mention this hccatise sfunc, with Cohnlieim, contended that 
the conditions for edema would not be produced by coronary oI)slmetion. 
as both ri^Iit and left heart censed lieatiim simultaneously. Others, 
Samuolson, licttelhcirn and Michael is, found edema. My case showss such 
edema. Possibly tlic right heart may have remained relatively stronger 
than the left after the accident, and so Welch's condition for edema has 
been presented. 

The weakness of the heart and the low blood-pressure will account for 
the scanty urine and the trace of albumin. A palpable liver may likewise 
owe its enlargement to passive congestion. 

Nearly ahvays the mind is clear — at times unusually tdear — until to- 
ward the last. Some patients seem conscious, as is so common in angina, 
tjia^ey are face to face with death, but in none that I have seen has 


’■Hammer; Wlcru mod. Wcimjchr., 1878. ^•o. 5, 
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there been uncontrollable fear or the restlessness of fright. The serious- 
ness of the accident seemed to be realized, but there was no panic. Per- 
haps the relief from the agony of the initial pain causes an unnatural 
mental calmness. 

General weakness has been marked in some cases, in others not. One 
patient showed for more than a week an asthenia, comparable to that 
of the terminal stage of pernicious anemia or Addison’s disease. He 
hesitated to move in bed for the further reason that even turning on 
the side caused him the sensation as though the heart were gi^dng out. 
Even slight movement caused some pain. His case is representative of 
the type of status anginosus. Obrastzow regards this as the usual man- 
ifestation of coronary thrombosis. My experience shows that such ob- 
struction may be followed by a complete cessation of pain for hours, and 
even to the time of death. Some of these patients of the latter type will, 
if permitted, move freely or even get out of bed. 


The occurrence of a serofibrinous exudate over the area of myocardial 
softening, vith roughening of the pericardium, has been noted in several 
instances. This may explain a later precordial distress, as in Case 1. A 
(ine pericardial friction, therefore, occurring several hours or a few days 
after the initial pain, may be confirmatory evidence of coronary obstruc- 
tion. Osler^^ concluded, in one of his cases of angina, that the attack 
was probably associated with acute infarct of the ventricle, “as a peri- 
cardial rub was detected the next day.’* Dock- recognized this peri- 
carditis infra vitani in one of his cases and found it post mortem mer 
the softened area. In one of Leyden’s cases in which the patient lived 
five days from the onset of sj^mptoms of dizziness, faintness, small pulse, 
there was found myomalacia cordis, and especially at the apex, where a 
softened area reached the surface, there was pericarditis; cloudy fluid 
was in the pericardial sac. This was almost certainly a case of coronary' 
obstruction, though the occluding lesion is not described. This peri- 
carditis is in keeping with some of the experimental work on lover am 
mats, e.g., that of Bickel, who in his dogs killed nineteen and se^ enty ajs 
after ligation found localized pericarditic adhesions over the area repre 


senting the myocardial softening. 

Death is the result in nearly all of these cases. \ et it maj be dela> e 
for many days, ilore than this, there is, as has been shov n y 
to experimental work, no intrinsic reason why some patients 
struction of even large branches of the coronary 
cover. Experimental animals sometimes do. And as line 

cases must occur, and one cannot pretend to say vhere e i , 

should be drawn between the mild obstruction o a 

whose recover^’ means a few fibrous patches in the , hUrt or is 

more serious one that in a few days is to lead to rupture of the heart or m 

“Osier: Lumleian Lectures on Atiglna Pectoris, Lancet. London. March U 
and April 9, 1910. 
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to produce an extensive weakened fibrous area that will ultimately 
yield in cardiac aneurysm. Death may then be caused by rupture, 
by sudden asystole, or hy gradual giving out of the weakened heart 
muscle — by ^^ingravescent systole,’^ as Balfour^® styles it — a mode of 
death occupying from half an hour to a week, illustrated by one of 
his cases in which death occurred one week after the obstruction, which 
was found at post mortem. In one instance in which I believe the anginal 
seizure was thrombotic a dilatation of the heart, with orthopnea, dropsy, 
etc., followed the seizure. Death here was, as in cardiac failure, from 
other causes. Some of the dogs of Miller and Matthews died in this way 
several weeks after the ligation of the coronary. In cases in which the 
heart slowly wears out in the course of a few days, Cheyn e-Stokes respira- 
tion, general asthenia, urinary scantiness, with mental apathy and ex- 
haustion may be present. 

Emphasis ought to be laid on the resemblance of some of these cases to 
surgical accidents. The sudden onset with pain over the lower sternal 
and epigastric region, the nausea and vomiting, the tympany, the feeble 
pulse, ashy color, cold sweat and other signs of collapse make one think 
of such conditions as gall-bladder disease, acute hemorrhagic pancreatitis, 
perforation of gastric or duodenal ulcer, hemorrhage into the adrenal 
capsule, etc. The dyspnea, hyperresonant thorax, obscured heart tones, 
may suggest pneumothorax or diaphragmatic hernia. In my first case, 
while the diagnosis made was that of cardiac accident, there were so 
many disquieting features that surgical counsel was called to make sure 
that some surgical accident, such as those enumerated, had not been 
overlooked. Details as to differential diagnosis need not be given. 
Where there is arteriosclerosis, enlarged heart, a history of previous 
angina, typical radiation of the pain to the neck and arm, the diagnosis 
will not be so difficult as where these suggestive aids are lacking. The 
bilateral character of the emphysema, the persistence of breath sounds, 
often with rales, the failure of the heart to be dislocated, will help ex- 
clude pneumothorax and diaphragmatic hernia. The absence of blood 
from the vomitus, the absence of peritonitic tenderness, a study of the 
temperature, the leukocytes, etc., will help in excluding subdiaphrag- 
matic accidents. 


Obrastzow'^ calls particular attention to this resemblance to surgical 
accidents which my own experience corroborates. Engelhardt’s case also 
illustrates this point. 

If these cases are recognized, the importance of absolute rest in bed for 
several days is clear. It would also seem to be far wiser to use digitalis, 
stropha nthus or their congeners than to follow the routine practice of 


on Diseases of the Heart, Edition 3. 1898. pp. 316 and 328. 
Herzens, Ztschr. f. Wl^nf Thrombose der Koronarartcrien des 


[ 828 1 



giving nitroglycerin or allied drugs. The hope for the damaged myo- 
cardium lies in tlie direction of securing a supply of blood through 
friendly neighboring vessels so as to restore so far as possible its func- 
tional integrity. Digitalis or strophanthus by increasing the force of 
the heart’s beat, would tend to help in this direction more than the 
nitrites. The prejudice against digitalis in cases in which the myo- 
cardium is weak is only partially grounded in fact. Clinical experience 
shows this remedy of great value in angina, and especially in cases of 
angina with low blood pressure, and these obstructive cases come under 
this head. The timely use of this remedy may occasionally in such cases 
save life. Quick results should also be sought by using it hypodermically 
or intravenously. Other quickly acting heart remedies would also be of 
service. 
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The Stethoscope Song 
A Professional Ballad 

By 

OLIVER WENDELL HOLMES 

There was a young man in Boston town, 

He bought him a stethoscope nice and new, 
All mounted and finished and polished down, 
With an ivory cap and a stopper too. 

It happened a spider within did crawl, 

And spun him a web of ample size, 

Wherein there chanced one day to fall 
A couple of very imprudent flies. 

The first was a bottle-fly, big and blue, 

The second was smaller, and thin and long; 

So there was a concert between the two, 

Like an octave flute and a tavern gong. 

Now being from Paris but recently, 

This fine young man would show his skill; 
And so they gave him, his hand to try, 

A hospital patient extremely ill. 

Some said his liver wms short of bile, 

And some that his heart was oversize, 

While some kept arguing, all the while, 

He was crammed with tubercles up to his eye 

This fine young man then up stepped he, 

And all the doctors made a pause; 

Said he, The man must die, you see, 

By the fifty-seventh of Louisas laws. 

But since the case is a desperate one, 

To explore his chest it may be well; 

For if he should die and it were not done 
You know the autopsy would not tell. 

Then out his stethoscope he took, 

And on it placed his curious ear; 

Jlfon /?teu/ said he with a knowing look, 

Why, here is a sound that*.s mighty queer! 

The hourdonnement is very clear, — 

Amphoric 'biirzinffy as I’m alive! 

Five doctors took their turn to hear; 

Amphoric huscinpy said all tlie five, 
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There’s empyema beyond a doubt; 

We’ll plunge a trocar in his side. 

The diagnosis was made out, — 

They tapped the patient; so he died. 

Now such as hate new-fashioned toj^^s 
Began to look extremely glum; 

They said that rattles were made for boys, 

And vowed that his buzzing was all a hum. 

There was an old lady had long been sick, 

And what was the matter none did know; 

Her pulse was slow, thougli her tongue was quick; 
To her this knowing youth must go. 

So there the nice old lady sat, 

With phials and boxes all in a row, 

She asked the young doctor what he was at, 

To thump her and tumble lier ruffles so. 

Notv, when the stethoscope came out, 

The flics began to buzz and whiz; 

Oh, ho! the matter is clear, no doubt; 

An aneurism there plainly is. 

The hmit de rape and the dc scie 
And the hruit de dicthTe are all combined; 

How happy Bouillaud would be, 

If he a case like this could fmd! 

Now, when the neighboring doctors found 
A case so rare had been described. 

They every day her ribs did pound 
In squads of twenty; so she died. 

Then six young damsels, slight and frail, 
Received this kind young doctor^s care; 

They all were getting slim and pale, 

And short of breath in mounting stairs. 

They all made rlijmcs with ** sighs’^ and ** skies,” 
And loathed their puddings and buttered rolls, 
And dieted, much to their friends’ surprise, 

On pickles and pencils and chalk and coals. 

So fast their little hearts did bound, 

The frightened insects buzzed the more; 

So over all their chests he found 
The rale si^ant and the rale sonore. 

He shook his head. There’s grave disease, — 

I greatly fear you all must die; 

A slight post-mortem, if you would please, 
Surviving friends would gratify. 
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The six young damsels wept aloud, 
Which so prevailed on six young men 
That each his honest love avowed. 
Whereat they all got well again. 

This poor young man was all aghast! 

The price of stethoscopes came down; 
And so he was reduced at last 
To practice in a country town. 

The doctors being very sore, 

A stethoscope they did devise 

That had a rammer to clear the bore, 

With a knob at the end to kill the flies. 



LIERAFY 


Now use your ears, all you that can. 

But don't forget to mind your eyes, 

Or you may be cheated, like this young man^ 
By a couple of silly, abnormal flies. 
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THE CORRELATION OF THESE CLASSICS WITH 
OTHER CONTEMPORARY HISTORIC EVENTS 
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SOURCE BOOK OF MEDICAL HISTORY 
Compiled with notes by Logan Clendening, M.D. 

Dr, Clendcning, who was Professor of the History of Medicine at the University of Kansas, 
brings together in this work the most significant medical vrrilings of 4000 years, 139 
papers by 120 authors arc presented in chronological order, each with an introduction 
and short biography of its author. They cover almost every area of medical thought 
and practice-pathology, asepsis, preventive medicine, bacteriology, physiology, etc.— 
from the Egyptian Kahun Papyrus of 1900 B.C. to V/. C. Roentgen’s discovery of X-rays. 
Dr. Clendening has carefully selected the important sections of each paper, to save you 
reading time. Several of these works were specially translated for this collection. 

Hippocrates v/rilcs on prognosis; Galen “On Anatomical Procedure;*’ Vesalius on ‘The 
Fabric of the Human Body;*’ Malpighi on the lungs; Morgagni *‘On the Scats and Causes 
of Diseases;'’ Boerhaave on “Institutes of Medicine/’ Pasteur “On Organic Corpuscles 
in the Atmosphere;” Florence Nightingale on nursing; Walter Reed on “The Propagation 
of Yellow Fever;” Lavoisier on “Respiration of Animals;" and Claude Bernard on "The 
Origin of Sugar in the Animal Body.” Over 100 other v/riters include Aretaeus, Paracelsus, 
Harvey, Sydenham, Leeuwenhoek, Parkinson, Galvapi, Beaumont, and Mackenzie. 

This book v/ill give anybody interested in medicine a view ol his profession unequalled 
for its immediacy. He v/ill witness the dramatic growth of knowledge and skills, with 
each advance announced by its originator, each great concept presented in its original 
form. The breadth of these writings alone makes this book unique. An additional feature 
is the inclusion of selections from non-medical literature, shovdng lay views of medicine 
at different ages. Here are accounts of Greek medicine by Aristophar^es, Plato, and 
Thucydides; of Arabian medicine from the Arabian Nights; glimpses of contemporary 
medical life by Chaucer, Molicrc, Dickens, Thackeray, and others. 

"A notable service , . . useful to teacher and student alike,” American Historical 
Review. "Every item is worthy of inclusion.” American Journal of Public Health. 

139 papers. Classified bibliographies. Index, xiv a, 685pp. 5*3/8 % 8. 

T621 paperbound $2.75 


an introduction to the study of 

EXPERIMENTAL MEDICINE 
by Claude Bernard 

Here is the only major work of Claude Bernard now available in 
English. Ninety years ago, this great French physiologist saw that 
medicine could be a science rather than an art, and set down his 
observations in AN INTRODUCTION TO THE STUDY OF EXPERI- 
MENTAL MEDICINE. 

This classic of medical science records Bernard's far-reaching efforts 
to transform physiology into an exact science. Here he explains his 
principles of scientific research, illustrating them by specific case 
histories from his own work. He examines frankly the roles of chance 
and error, and even preliminary false conclusions, in leading eventu- 
ally to scientific truth; and discusses with equal candor the use of 
hypothesis. Bernard is considered to be one of the fathers of bio- 
chemistry; and much of the modern application of mathematics to 
biology rests upon a foundation set down by him in this book. 

Claude Bernard is remembered today for such major contributions 
to physiology as the discovery of the vasomotor system; the action 
of curare, carbon monoxide and other poisons; the functions of t e 
pancreas in digestion; and the glycogenic function of the ^ iver. 
These considerable achievements give authority to his description 
of a dedicated scientist attacking his problems some 90 years ago. 
This account, writes Professor I. Bernard Cohen, in a new Forewor , 
continues to be "as splendid a statement of the basic features 
scientific research as has ever been written. 

Translated by Henry C. Greene. Introduction by Lawrence J. 

son. New Foreword by Professor I. Bernard Cohen o arvar 

Unlversny. XXV + 266pp. sy. X S. $1.50 



EXPERIMENTS AND OBSERVATIONS ON THE GASTRIC JUICE 
AND THE PHYSIOLOGY OF DIGESTION 

by William Beaumont. 

In June, 1822, a shotgun was accidentally discharged Into the body of one Alexis St. 
Martin, from a distance of three feet. This resulted in one of the most remarkable 
documents in the history Of medicine. 

Though the wound was at first considered mortal, he eventually fully recovered his 
health, but for over half a century was to live with a 2Va inch hole in his abdomen, 
opening directly into his stomach. William Beaumont, the doctor at the scene of the 
accident, realized the potentialities for experimentation and persuaded St. Martin to 
remain with him. There followed, for some ten years thereafter, the experiments set 
down in this book. It is the first comprehensive, thorough study of the motions of the 
stomach, and a landmark In man's knowledge of his body processes. 

Though there have been other such studies, Beaumont stands unique for the combina* 
tion of great ability and infinite care he brought to his work, “Experiments and Observa- 
tions" notes the length of time, and the manner of digestion of various foods, and the 
effects of exercise, weather, and emotion. Beaumont was able to observe the inner 
lining of the stomach, and its convolutions during digestion. He extracted pure gastric 
jmce, analyzed U, and noted its reaction on different foods. 

His results were manifold, and completely revolutionized scientific thought on the sub- 
ject. Some of his most valuable contributions lie in the completeness of his description 
of gastric juice; confirmation that the important acid in it Is hydrochloric; recognition 
of the difference between that and the mucus; a comparative study of digestion wtih 
and without the body; the refutation of many erroneous beliefs,* such as one which 
explained that thirst "is the result of organization and does not readily admit of any 
explanation." 

"His work remains a mode! of patient, persevering investigation, experiment, and re- 
search . . . Beamont is the pioneer physiologist of this country, the first to make an 
important and enduring contribution to this science," Sir William Osier. 

Unabridged reprinting of first edition. 4 illustrations. Author's introduction. Introductory 
essay by Sir William Osier, xl + 280pp. 5% x 8. $527 Paperbound $ 1.50 


THE AUTOBIOGRAPY OF CHARLES DARWIN 
AND SELECTED LETTERS 

Edited by his son 
Francis Oarwin 


ThTsbooh provides a behind-the-scenes look at one of the most powerful and revolutionary 
ideas in the history of mankind - the theory of evolution It traces the development 
of this momentous idea in the autobiocraphy, letters, and notebook excerpts of the man 
nho gave it to the world. 

Charles Darwin was not the first to advance the doctrine of evolution The notion that 
cce species developed out of another by some process of transformation had been held 
even in ancient times. But Darwin was the first to establish this 'beory irm V “P 
scientific basis. By giving a closely reasoned account of the mechanism of ■ 

and by supporting this account with an immense array of biological an E™ ogi • 

he made evolution a living idea in the history of man -an idea with momentous implt- 
cations not only in biology, but in virtually every realm ol human activity 

Vihat experiences provided Darwin with the crucial insights ol 

••survival of the fittest”! Vfhat drove him to undertake the bnormo s o col ectmg 

and classifying thousands of individual species V/hat contemporary 

channeled his ideas? 

This volume seeks to ansv/er these questions, not by taikinc letters 

Darvkin speak for himself. It includes his revealing autobiograp y covers such 

to such men as Henslow, Lyell, Hooker. Huxley. V/allace, and aboard 

fateful events as Darwin’s school experience, his ''“J S insights and 

the Beagle, his early insights into the mechanism of evolu ■ , defense of 

elaborations, his steady accumulation of facts, t^he ^ , evolution, and the 

his epoch-making ORIGIII OF SPECIES, 'be ol e doc me 

Ymling and publication of such other works as DESCErU 0 nsvchologist. but for 

inherent interest not only for the biologist, the historian 

cvery'one who would understand the development of one of the ma]or ideas 

today. 

This work originally appeared under the title ^ Published letVrs.^ 

Autobiographical Chapter and in a Selected Senes of his 

Svpage auliobiography. Reminiscenses by Paperbound $1 65 

commentaries by Francis Darwin. Appendix. Index. 3bbpp 'S 



ANTONY VAN LEEUWENHOEK AND HIS “LiniE ANIMALS” 
by Clifford Dobell, F.R.S. 


Antony van Leeuwenhoek (pronounced ^lay-when'hook") has in his debt every man vyho 
has ever used a microscope to view animal organisms. He v/as the first man to see 
blood corpuscles, protozoa, and spermatozoa; he discovered parthenogenesis (in aphids) 
and budding in an animal (Hydra); and he outstripped all other microbiologists for over 
a century. He was, in short, the first microbiologist, bacteriologist, and micrologist. 

This is the first book to treat extensively and accurately his life and works relating 
to protozoology and bacteriology, and it has never been superseded. It presents almost 
ail that is known about Leeuwenhoek, and Includes the founding papers of the sciences 
of protozoology and bacteriology. His v/ritings reveal him peering at rainwater, pepper 
water, vinegar, ditch water, frog's skin, sap, Rotifers, and almost everything else that 
he could look at through a lens. Leeuwenhoek v/ill will be interesting reading even to 
the non-specialist. He conveys the sense of an enthusiastic, naive genius sitting across 
from you and telling of the exciting world he sees for the first time. 

The first section of this volume is a history of his life, based on tv/enty-five years' 
research by the author, who v/as protlstologist to the medical research council, London, 
until his death in 1949. The second section deals with the "little animals" Leeuwenhoek 
saw, and consists in great part of his own writings. The last section discusses 
Leeuwenhoek's language, his microscope, his methods, and other historical and bio- 
graphical items. 

"One of the most interesting and enlightening books I have ever read. , . . Fascinating 
and thrilling,” Dr. C. C. Bass, former Dean, Tulane University School of Medicine, 

Only authorized edition, with corrections from author’s original manuscript. Unabridged 
reprint of 1st edition. Over 400-item bibliography. Index. 32 illustrations, vii + 435pp. 
5-3-8 X 8. S594 Paperbound $2.25 



the story of alchemy and early chemistry 

By John M. Stillman 

"Adi Ihfi bleed ol 3 red-haired man . . /' — Thcophllus 

*Tfl this crystal add the urine of an ass, and after 40 days you will find emeralds 

—Democritus 


These are quotes from two of the many alchemists whose writings arc included m this 

boov Alchemy is one of the oldest arts practiced by man and “ 

is to learn of extraordinarily strange beliefs and pracbces But ^ ^ 

effect on the advance of thought and theory in true chemistry, P' f ' 

tM fields are often intermingled. In this volume, Pfofessor 

lifetime of Vnowledgc to the problem of developing these histones authoritatively, fully, 

and readably. 

The author, head of the Chemistry Department at Stanford from I®®/ “al 

stated his book from original Greek, Latin, German an ^ f , 7,^Shere He 
materia! that you would have to go to dozens of ^ . . . , . y,ords 

quotes liberally from the writers of all P^fods; you read the ^ 
about the transmutation of metals. Boyle's "Skeptical Chymist, . . ^ g^y 

the force of chemica! affinity, Lavoisie^s letter before he was gu ^ 
other famous documents. You cet concise studies of the lives modern 

figure in alchemy and early chemistry (through Lavoisier and the birth of modern 

chemistry). 

The book is written vMh impeccable scholarship, but it is 

will delight and inform both the general reader and the *^bcm . j 35 y/g'n as 
and mysticism, it contains some of the Sr? 

instances of superstition, credulity, and imagination unique 

rornierly titled "The Story of Early Chemistry." Foreword by S'^’^^^^g'^Patabound ^2.45 
bibliography. Index, xiii -f 566pp. 5-3/8 x 8. 
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FADS AHD FALLACIES IN THE NAME OF SCIENCE, Martin Gardner. The standard account of 
the various cults, quack systems and delusions which have recently masqueraded as science: 
hollow earth theory, Atlantis, dianetics, Reich’s orgone theory, flying saucers, Brldey Murphy, 
psionics Irndlagnosls, many other fascinating fallacies that deluded lens of thousands. 
^'Should' be read^ by everyone, scientist and non-sclentist alike,” R. T. Birge, Prof. Emeritus, 
Univ of California; Former President, American Physicai Society. Formerly titled, In the 
Name of Science.” Revised and enlarged edition, x + 365pp. 5% x 8 


THE STUDY OF THE HISTORY OF MATHEMATICS, THE STUDY OF THE HISTORY OF SCIENCE, 
C. Sarton. Two books bound as one. Both volumes are standard introductions to their fields 
by an eminent science historian. They discuss problems of historical research, teaching, 
pitfalls, other matters of interest to the historically oriented writer, teacher, or student. 
Both have extensive bibliographies. 10 Illustrations. 188pp. 5% x 8. T240 Paperbound >1.25 

THE PRINCIPLES OF SCIENCE, W. S. Jevons. Unabridged reprinting of a milestone in the 
development of symbolic logic and other subjects concerning scientific methodology, proba- 
bllily, Inferential validity, etc. Also describes Jevons' “logic machine/' an early precursor 
of modern electronic calculators. Preface by E. Nagel. 833pp, 5% x 8. S446 Paperbound 52.38 

SCIENCE THEORY AND MAH, Erwin Schreedinger. Complete, unabridged reprinting of “Science 
and the Human Temperament" plus an additional essay “What Is an Elementary Particle?" 
Nobel Laureate Schroedinger discusses many aspects of modern physics from novel points 
of view which provide unusual Insights for both laymen and physicists. 192 pp. 5% x 8. 

T428 Paperbound 51-35 

BRIDGES AND THEIR BUILDERS, D. B.'Stcinman & S. R. Watson. Information about ancient, 
medieval, modern bridges; hovr they were built; who built them; the structural principles 
employed; the materials they arc built of; etc. Written by one of the world's leading 
authorities on bridge design and construction. New, revised, expanded edition. 23 photos; 
26 line drav/ings, xvii + 401pp. x 8. T431 Paperbound 51-95 

HISTORY OF MATHEMATICS, D. E, Smith. Most comprehensive non-technical history of math 
In English. In two volumes. Vol. I; A chronological examination of the growth of mathe- 
matics from primitive concepts up to 1900. Vol. H: The development of ideas in specific fields 
and areas, up through elementary calculus. The lives and y/orks of over a thousand mathema- 
ticians are covered; thousands of specific historical problems and their solutions are 
clearly explained. Total of 510 illustrations, 1355pp. 5% x B. Set boxed In attractive con- 
tainer. T429, T430 Paperbound, the set 55.00 

PHILOSOPHY AND THE PHYSICISTS, L. S, Stebbing. A philosopher examines the philosophical 
Implications of modern science by posing a lively critical attack on the popular science 
expositions of Sir James Jeans and Arthur Eddington, xvl -f 235pp. 5% x 8. 

T480 Paperbound 51.65 

ON MATHEf4ATICS AND MATHEMATICIANS, R. E. Morilx, The first collection of quotations by 
and about mathematicians In English. 1140 anecdotes, aphorisms, definitions, speculations, 
etc. give both mathemallcUns and layman stimulating new insights into what mathematics 
is, and into the personalities of the great mathematicians from Archimedes to Euler, Causs, 
Klein, V/eierstrass. Invaluable to teachers, v/nters. Extensive cross Index. 410pp. 5% x 8, 

T489 Paperbound 51-95 


NATURAL SCIENCE, BIOLOGY, GEOLOGY, TRAVEL 

A SHORT HISTORY OF ANATOMY AND PHYSIOLOGY FROM THE GREEKS TO HARVEY, C. Singer. 
A great mcojcai historian s fascinating Intermediate account of the slow advance of anatom- 
ical and physloloRical i-nowledge from pre-scientific times to Vesallus, Harvey. 139 unusu- 
ally intcrestmg illustrations. 221pp. x 8. 1383 Paperbound 51.75 

SOCIAL LIFE OF HONEYBEES. Ronald Ribbands. The most comprehensive, 
lucid and authoritative book or) bee habits, communication, duties, cell life, motivations, 
experimenter, and educator, and a happy and valuable 
197 ^? ^ It honeybee," AMERICAN BEE JOURNAL. 690-itcm bibliography. 

127 iMus,; n photographic plates. 352pp. 5^5} x S410 Clothbound 54.50 

by Mark Van Doren. One of the 18th century’s most 
of the fev/ first-hand sources of Information about American 
anthropology of American Indian tribes of the time. “The 
fiMs n Lwngston Lowcs. 13 Original Illustra- 
tions, maps. Introduction by f/ark Van Doren. 448pp. x 8. T32G Paperbound 52.00 

DEVELOPMENT OF VERTEBRATES, Edwin Goodrich. The 
Skeleton, fins and Nfrbs, head region, divisions of the body cavity, 
systems, etc., of vertebrates from fish to higher mammals, by 


' A" ut *(.-1 tbuf <!((;> iforri ii>n lu niKFicr 

rft anatomist of recent times. "The standard textbook," 
Vi CO page biographical study. JlSO-itcm bibliography, 2 v 


SOCpp. ‘X'e X 8. 
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Vol. U S449 Paperbound 52.50 
Vol. M- S450 Paperbound 52.50 
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THE BIRTH AND DEVELOPMEHT OF THE GEOLOGICAL SCIENCES, F. D. Adams. The most com- 
plete and thorough history of the earth sciences »n print. Covers over 300 geological thinkers 
and systems; treats fossils, theories of stone growth, paleontology, earthouakes vulcanisK 
vs. neptunists, odd theories, etc 91 illustrations, including medlev^ RenaSce 'wood^^^^^^^^ 
etc. 632 footnotes and bibliographic notes. Sllpp. 3D8pp. 5Tb x 8. T5 Paperbound S2.od 


FROM MAGIC TO SCIENCE, Charles Singer. A close study of aspects of medical science from 
the Roman Empire through the Renaissance. The sections on early herbals, and "The Visions 
of Hildegarde of Bingen." are probably the best studies of these subjects available 158 
unusual classic and medieval illustrations, xxvii + 365pp. 5% x 8 . T390 Paperbound $2 00 


SAILING ALONE AROUND THE WORLD, Captain Joshua Slocum. Captain Slocum's personal 
account of his single-handed voyage around the world in a 34-foot boat he rebuilt himself 
A classic of both seamanship and descriptive writing. "A nautical equivalent of Thoreau's 
account,” Van Wyck Brooks. 67 illus. 308pp. 5Tb x 8 , T326 Paperbound $1.00 


TREES OF THE EASTERN AND CENTRAL UNITED STATES AND CANADA, W, M. Harlow. Standard 
middle-level guide designed to help you knov/ the characteristics of Eastern trees and 
identify them at sight by means of an 8 -page synoptic key More than 600 drawings and 
photographs of twigs, leaves, fruit, other features, xill + 288pp. 4Tb x 6 V 2 

T395 Paperbound $1.35 


FRUIT KEY AND TWIG KEY ("Fruit Key to Northeastern Trees," "Twig Key to Deciduous 
V/oody Plants of Eastern North America"), \Y. M. Harlow. Identify trees In fall, v/lnter, 
spring. Easy-to-use, synoptic keys, with photographs of every tv/ig and fruit identified. 
Covers 120 different fruits, 160 different twigs. Over 350 photos Bibliographies Glossaries. 
Total of 143pp. 5Tb x 8 Tb. T5H Paperbound $1.25 


INTRODUCTION TO THE STUDY OF EXPERIMENTAL MEDICINE. Claude Bernard. This classic 
records Bernard's far-reaching efforts to transform physiology into an exact science. It 
covers problems of vivisection, the limits of physiological experiment, hypotheses in medical 
experimentation, hundreds of others. Many of his own famous experiments on the liver, the 
pancreas, etc., are used as examples. Foreword by I B. Cohen, xxv + 266pp 5Tb x 8 

T400 Pajjerbound $1.50 


THE ORIGIN OF LIFE, A. I. Oparin. The first modern statement that life evolved from complex 
nilro-carbon compounds, carefully presented according to modern biochemical knowledge of 
primary colloids, organic molecules, etc. Begins v/ith historical introduction to the problem 
of the origin of life. Bibliography, xxv -f 270pp. 5Tb x 3. S213 Paperbound $1.75 


A HISTORY OF ASTRONOMY FROM THALES TO KEPLER, J, L. E. Oreyer. The only work in English 
which provides a detailed picture of man's cosmological views from Egypt, Babylonia, Greece, 
and Alexandria to Copernicus, Tycho Brahe and Kepler "Standard reference on Greek 
astronomy and the Copernican revolution," SKY AND TELESCOPE Formerly called "A History of 
Planetary Systems From Thales to Kepler" Bibliography 21 diagrams, xvii + 43Qpp 5Tb x 8 . 

S79 Paperbound $1.98 


URANIUM PROSPECTING, H. L. Barnes. A professional geologist tells you what you need to 
knov/. Hundreds of facts about minerals, tests, detectors, sampling, assays, claiming, develop- 
ing, government regulations, etc. Glossary of technical terms Annotated 
X + inpp. 5Tb X 8; T309 Paperbound $1.00 


DE RE METAUtCA, Georgius Agricola. All 12 books of this 400 year old clfSic on metals 
and metal production, fully annotated, and containing all 289 of fhe 
which made the original an artistic masterpiece. A superb gift for 
libraries, artists, historians. Translated by Herbert Hoover & L. H. 

survey of ancient authors. 289 illustrations of the excavating, assaying, smelling, worming, 
and countless other metal production operations described in the text. 672pp. 6 Ti x iu-u. 
Deluxe library edition. Clothbound $lo.co 

DE MACHETE, William Gilbert. A landmark of science by the man who first used the word 

“electricity," distinguished between static electricity and magnetism, and 

science. P. F. Mottelay translation. 90 figures. Iix -f 368pp. 5Tb x 8 . S470 Paperbouno >^,uu 

the AUTOBIOGRAPHY OF CHARLES DARWIN AND SELECTED LETTERS Francis Da^^^^ 
Fascinating documents on Darwin's early life, the voyage Lolution rnany 

evolution, Darwin’s thought on mimicry, plant annendlx '365op. 

e^her subj'ects Letters to Henslov/, Lyell, Hooker, Wallace, Pa^p^erbouiid $1.65 

« WAY OF LIFE AHO OTHER SELECTED WRITINGS OF SIR 

phTSician, teacher and humanist's most inspiring Introduction bT 

science and the humanities, and the history of medicine. 5 paoerbound $1.50 

0. L. Keynes, M.D., F.R.C.S. xx + 278pp. 5% X 8 . '488 paperoounu 
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LITERATURE 


WORLD DRAMA, B. H. Clark. 46 plays from Ancient Greece, Rome, to India, China, Japan. 
Plays by Aeschylus, Sophocles, Euripides. Aristophanes, Plautus, Marlov/c, Jonson, Farquhar, 
Goldsmith, Cervantes, Molltro, Dumas, Goethe, Schtller, Ibsen, many others. One ot the 
most comprehensive collections of important plays from all htcralure available In tiTRUsh. 
Over of this material Is unavailable in any other current edition. Reading Hsts. 2 vol- 
umes. Total of 1364pp. 5% x 8. VoL , T57 Paperbound J2.00 

Vol. tl, 759 Paperbound $2.00 

MASTERS OF THE DRAMA, John Gassner. The fuosi comprehensive history of the drama In 
print. Covers more than 800 dramatists and over 2000 plays from the Creeks to modern 
Western, Near Eastern, Oriental drama. Plot summaries, theatre history, etc. “Best of its 
kind in English," NEW REPUBLIC. 35 pages of bibliography. 77 photos and drawings. Deluxe 
edition, xxll + 890pp. 5% x 8. TlOO Clothbound $5.95 


THE DRAMA OF LUIGI PIRAflDEUO, D. VIttorInf. AH 38 of Pirandello's plavs {to 1935) sum- 
marized and analyzed in terms of symbolic techniques, plot structure, etc The only authorized 
work. Foreword by Pirandello. Biography. Olbhography, xiii -f- 350pp. x B. 

T435 Paperbound $1.38 


ARISTOTLE’S THEORY OF POETRY AND THE FIHE ARTS, S. H. Butcher, ed. The celebrated 
"Butcher translation" faced page by page v/lth the Greek text; Butcher’s 300-p3ge introduc- 
tion to Greek poetic, dramatic thought. Modern Aristotelian criticism discussed by John 
Gassner. Ixxvl 421pp. 5^k x 8. 

T42 Paperbound $2.00 


EUGEHE O'NEILL: THE MAN AND HIS PLAYS, D. H, Clark. The first published source-book on 
O'Neiirs life and work. Analyzes each play from the early THE VJtQ up to THE ICEMAN 
COMETH. Supplies much information about environmental and dramatic Influences, lx *f 182pp. 
53/tj X 8. T379 Paperbound $1.25 


INTRODUCTION TO ENGLISH LITERATURE, B. Oobrfic, cd. Most compendious literary aid In Its 
price range. Extensive, categorized bibliography iwith entries up to 1943) of more than 
5,000 poets, dramatists, novelists, as well as historians, philosophers, economists, rcHglous 
writers, travellers, and scientists of literary stature. Information about manuscripts. Impor- 
tant biographical data. Critical, historical, background works not simply listed, but evaluated. 
Each volume also contains a long Introduction to the period it covers. 

Vol. !; THE BEGINNINGS OF ENGLISH LITERATURE TO SKELTON, 1503, W. L. Rcnwick. H. Orten. 
450pp. 5V8 X 71/8 775 Clothbound $3.50 

Vot. It: THE ENGLISH RENAISSANCE, 1510*1688, V. dc Sola Pinto. 38Ipp. x TVs. 

T76 Clothbound $3.50 

Vol. Ill* THE AUCUSTAHS AND ROMANTICS, 1689-1830, H. Dyson, J, Bull. 320pp. 5V^ X-7V8. 

T77 Clothbound $3,50 

Vol. IV; THE VICTORIANS AND AFTER, 1830-1914, E. Batho, D. Dohrfic, 360pp. 5Va X JVa. 

778 Clothbound $3.50 


EPIC AND ROMANCE, W. P, Kcr. The standard survey of Medieval epic and romance by a fore- 
most authority on Medieval literature. Covers hlsforlca! background, plot, literary analysis, 
significance of Teutonic epics, Icelandic sagas, Beowulf, French chansons de geste, the 
Nlebelungenlled, Arthurian romances, much more, 422pp. 5H x 8. T355 Paperbound $1.35 


THE HEART OF EMERSON'S JOURNALS, BUss Perry, cd. Emerson's most Intimate thoughts, 
impressions, records of conversations with Channlng, Hawthorne, Thorcau, etc., carefully 
chosen from Ihe 10 volumes of The Journals, "The essays do not reveal the power of 
Emerson’s mind . . .as do these hasty and informal writings," N. Y. TIMES. Preface by 
B. Perry. 370pp. SVa x 8. T447 paperbound $1.85 


A SOURCE BOOK IN THEATRICAL HISTORY, A. M. Nagicr. {Formerly. "Sources of Theatrical 
History, ) Over 300 selected passages by contemporary observers tell about styles of acting, 
direction, make-up, scene designing, etc., in the theatre's great periods from ancient Greece 
IuAtoc complement to the study of drama," EDUCATIONAL 

OR tih ♦ Nagler, Yale UnW. School of Drama, also supplies notes, references. 

85 lilustrations. eilpp. 5% x 8. "^1515 Paperbound $2.75 

Shcdlock. Regarded as the finest, most helpful book 
Children, by a great story-tellel. How to catch, hold, recapture attention; 

aspects. Also Includes: a 99-page selection of Miss 
s^dlock s most successful stories; extensive bibliography of other stories, xxl 320pp. 

T245 Clothbound $3.50 


lOCO short, Ifonic definitions fn alphabetical 
®*2ss{cal tradition. "Some of ttfc most gorgeous 
witticisms in the English language," H. L. Mencken. 144pp. 5% x 8. T487 Paperbound $1.00 



DOVER BOOKS 


MUSIC 

A DICTIONARY OF HYMNOLOGY, John Julian. More than 30,000 entries on individual hymns 
their authorship, textual variations, location of texts, dates and circumstances of cornposl- 
tion, denominational and ritual usages, the biographies of more than 9,000 hymn writers 
essays on Important topics such as children’s hymns and Christmas carols, and hundreds 
of thousands of other Important facts about hymns which arc virtually Impossible to find 
anyvrhere else. Convenient alphabetical listing, and a 200'p3ge double-columned index of 
first lines enable you to track down virtually any hymn ever written Total of 1786pp 
6^4 X 2 volumes. T133. The Set, Clothbound $15.00 

STRUCTURAL HEARING, TONAL COHERENCE IN MUSIC, Felix Salter. Extends the well-known 
Schenker approach to Include modern music, music of the m-ddle ages, and Renaissance 
music. Explores the phenomenon of tonal organization by discussing more than 500 composl- 
fions, and offers unusual new fnsfghts into the theory of composition and musical relation- 
ships. “The foundation on which all teaching In music theory has been based at this 
college,” Leopold Mannes, President, The Mannes College of Music. Total of 658pp, eVz x 9V4. 
2 volumes. S418 The set, Clothbound $8.00 

A GENERAL HISTORY OF MUSIC, Charles Burney. The complete history of music from the 
Greeks up to 1789 by the 18th century musical historian v/ho personally knew the great 
Baroque composers. Covers sacred and secular, vocal and instrumental, operatic and sym- 
phonic music, treats theory, notation, forms, instruments, discusses composers, performers, 
important works. Invaluable as a source of information on the period for students, historians, 
musicians. “Surprisingly few of Burney's statements have been invalidated by modern re- 
search , . . still of great value,” NEW YORK TIMES. Edited and corrected by Frank Mercer. 
35 figures. 1915pp. hVi x 8Vd?. 2 volumes. T3S The set. Clothbound $12.50 

JOHANN SEBASTIAN BACH, Phillip Spltta. Recognized as one of the greatest accomplishments 
of musical scholarship and far and av/ay the definitive coverage of Bach’s v/orks Hundreds 
of individual pieces are analyzed. Major v/orks, such as the B Minor Mass and the St. 
Matthew Passion are examined in minute detail. Spitta also deals y/ith the works of 
Buxtehude, Pachelbel, and others of the period. Can be read with profit even by those 
Without a knowledge of the technicalities of musical composition ’'Unchallenged as the last 
word on one of the supreme geniuses of music,” John Barkham, SATURDAY REVIEW SYNDI- 
CATE. Total of 1819pp, 5^^ x 8. 2 volumes. T252 The set, Clothbound $10.00 


HISTORY 

THE IDEA OF PROGRESS, J. B. Bury. Prof. Bury traces the evolution of a central concept of 
y/estern civilization in Greek, Roman, Medieval, and Renaissance thought to Its flowering 
In the 17th and IBth centuries. Introduction by Charles Beard xl -f 357pp. 53,^ * ® ^ 

T39 Clothbound $3.95 
T40 Paperbound $1.95 

THE ANCIEftT GREEK HISTORIANS, J. B. Bury. Greek historians such as Herodotus. Thucydides, 
Xenophon, Roman historians such as Tacitus, Caesar, Livy; scores of others fully analyzed 
in terms of sources, concepts, influences, etc., by a great scholar and hlstonan 291pp. 
5T% X 8. T397 Paperbound $1.50 

history of THE LATER ROMAN EMPIRE, J. B. Bury. The standard work on the Byzantine 
Empire from 395 A.D. to the death of Justinian in 565 A.D„ by the leading Byzantine scholar 
cf aur time. Covers pofiticaf, sociaf, cuituraf, theolagfcat, mlitary tustory. Quotes contem- 
porary documents extensively. “Most unlikely that it will ever be ® 

Downey, Dumbarton Oaks Research Library. Genealogical tables. 5 maps, bibliography. 2 vols. 
Total of 965pp. 5% x 8. T398, T399 Paperbound, the set $4.00 

GARDNER’S PHOTOGRAPHIC SKETCH BOOK OF THE CIVIL WAR, Alexander Gardner. One of the 
wrest and most valuable Civil War photographic collections exactly i^eproduced for tne tir« 
Ume since 1866. Scenes of Manassas, Bull Run, Harpe.-'s Ferry, APPOf^^ttox, Mechanicsynie, 
Fredericksburg, Gettysburg, etc.; battle ruins. Prfsons, arpnais a slave pen fort,ncaim^^ 
Lincoln on the field, officers, men, corpses. By one of the most famous P‘onP|« 
mentary photography. Original copies of the “Sketch Book” sold for f^25 m 1952 Introduc 
hon by E. Bleiler. 100 lull-page 7 x 10 photographs (original s«ze).^^244pp^^l0%^x 

THE WORLD’S GREAT SPEECHES. L. Copeland and L. Lamrn, eds. 255 speeches and 

Churchill, Dylan Thomas. Invaluable as a guide to speakers; ^^scinating as of ^informal 
present; a source of much difficult-to-find material. Includes an „ g 

and humorous speeches. 3 indices: Topic, Author, Nation, xx + p^^perbound $2.49 

roUHDERS OF THE MIDDLE «GES, E. K. Rand. The ,!>,«< "‘"'■<“['"'“1 ‘‘Sory'’," J°e'rome! 
transformation of Latin paganism into fp^dieval ^civilization. Tertullia , examined. Excel- 
Boethius, Augustine, the Neoplatonisls, other crucial McKeon, THE 

[jpj jor.the Intelligent non-speciallst. “Extraordinarily accurate, y^eg^Paperbound $1.85 
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THE POLITICAL THOUGHT OF PLATO AND ARISTOTLE, Ernest Barker. The standard, compre- 
hensive exposition of Greek political thought. Covers every aspect of the ‘^Republic" and the 
“Politics" as well as minor writings, other philosophers, theorists of the period, and the 
later history of Greek political thought. Unabridged edition. 584pp. 5% t 8. 

T521 Paperbound $1.85 


PHILOSOPHY 


THE GIFT OF LANGUAGE, M. Schlauch. (Formerly, “The Gift of Tongues.") A sound, middle- 
level treatment of linguistic families, word' histories, grammatic'al processes, semantics, 
language taboos, word-coining of Joyce, Cummings, Stein, etc. 232 bibliographical notes. 
35Qpp. 5% X 8, T243 Paperbound $1.85 

THE PHILOSOPHY OF HEGEL, W. T. Stace, The first work In English to give a complete and 
connected view of HegePs entire system. Especially valuable to those who do not have 
time to study the highly complicated original texts, yet want an accurate presentation by 
a most reputable scholar of one of the most Influential 19th century thinkers. Includes a 
14 X 20 fold-out chart of Hegelian system. 536pp. 5% x 8. T254 Paperbound $2.00 

ARISTOTLE, A. E. Taylor. A lucid, non-technical account of Aristotle written by a foremost 
Platonisl. Covers life and works; thought on matter, form, causes, logic, God, physics, 
metaphysics, etc. Bibliography. New index compiled for this edition, 128pp. 5% x 8. 

T280 Paperbound $1.00 


GUIDE TO PHILOSOPHY, C. E. M. load. This basic v/ork describes the major philosophic prob- 
lems and evaluates the answers propounded by great philosophers from the Greeks to 
Whitehead, Russell, “The finest Introduction," BOSTON TRANSCRIPT. Bibliography, 592pp. 
5% X 8. T297 Paperbound $2.00 

LANGUAGE AND MYTH, E. Cassirer. Cassirer's briliiant demonstration that beneath both lan- 
guage and myth lies an unconscious “grammar" of experience whose categories and canons 
are not those of logical thought, introdvctlon and translation by Susanne Unger. Index, 
X -F 103pp, 5% X 8. T51 Paperbound $1.25 


SUBSTANCE AND FUNCTION, EINSTEIN’S THEORY OF RELATIVITY, E. Cassirer. This double vol- 
ume contains the German philosopher’s profound philosophical formulation of the differences 
between traditional logic and the new logic of science. Number, space, energy, relativity, 
many other topics are treated In detail. Authorized translation by W. C. and M. C. Swabey, 
xii -F 465pp. 5% X 8. 750 Paperbound $2.00 

THE PHILOSOPHICAL WORKS OF DESCARTES, The definitive English edition, In two volumes, 
of all major philosophical works and letters of Ren$ Descartes, father of modern philosophy 
of knowledge and science. Translated by E. S. Haldane and G. Ross, Introductory notes. 
Total of 842pp. 5% x 8. 771 Vol. 1, Paperbound $2.00 

T72 Vol. 2, Paperbound $2.00 

ESSAYS IN EXPERIMENTAL LOGIC, J, Dewey. Based upon Dewey’s theory that knowledge 
implies a ludgment which In turn implies an Inquiry, these papers consider such topics as 
t^he thought of Bertrand Russell, pragmatism, the logic of values, antecedents of thought, 
data and meanings. 452pp. 5% x 8. 773 Paperbound $1.95 


This classic of Western thought Is Hegel’s 
detailed formulation of the thesis that history is not chance but a rational process, the 
5^ Freedom. Translated and Introduced by J. Sibrce. Introduction 
for this edition by Prof. Carl Friedrich, Harvard University, 
xxxix -F 447pp. 5% X 8. 7112 Paperbound $1.85 

yrwMtfiatinn? IMMORTALITY, W. Jamos. Two of James's most profound 

^ human belief in God and Immortality, bound as one volume. Both are 

wiH^anri ^ chance vs. determinism, pluralism vs. monism, 

will and intellect, arguments for survival after death, etc. Two prefaces. 429pp. 5% x 8. 

T294 Clothbound $3.75 
T291 Paperbound $1.65 

loeic°*civIJ?ni general introduction to modern 

SchroarfS^ and /hi symbols, the calculus of propositions, the Boole- 

duct?olfs*” MATHPMAT?rl systems, etc. “One of the clearest and simplest intro- 

ouciions, MATHEMATICS GAZETTE. Second, enlarged, revised edition. 368pp. 5% x 8. 

S164 Paperbound $1.75 

Oewev *Professlr'uw*;^^^^ Lewis. Building upon the work of Peirce, James, and 

and XemSa?!^^ whv thi knowledge m terms of “conceptual pragmatism." 

understand, ng of the a ^^^ab^^ndoned. 

™ phitosophical works of alf 

thought ^ essential S meeting.ground between Old Testament and Aristotelian 

Middle A^ ^ Christian, and Moslem thought in the 

+ 414 dd K s ^ ^ ^ Friedlander translation. Extensive introduction, lix 

^ 5% X 8. Paperbound $1.85 
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the philosophical writings of PEIRCE, J. Buchicr, ed. (Formerly, “The Phtlosophy of 
Peirce.”) This carefully integrated selection of Peirce’s papers is considered the best cov* 
erage of the complete thought of one of the greatest philosophers of modern times Covers 
Peirce’s work on the theory of signs, pragmatism, epistemology, symbolic logic, the scientific 
method, chance, etc. xvi + 386pp. 5 % x 8. T?16 Clothbound $5.00 

T217 Paperbound 51.S5 

HISTORY OF ANCIENT PHILOSOPHY, W. WIndelband. Considered the clearest survey of Greek 
and Roman philosophy. Examines Thales, Anaximander, Jtnaximenes, Heraclitus, the Eleatics, 
Empedocles, the Pythagoreans, the Sophists, Socrates, Democritus Stoics, Epicureans, Sceptics, 
Heo-platonists, etc 50 pages on Plato; 70 on Aristotle. 2nd German edition tr. by H E 
Cushman, xv + 393pp, 5% x 8. T357 Paperbound $1,75 

INTRODUCTION TO SYMBOLIC LOGIC AND ITS APPLICATIONS, R. Carnap. A comprehensive, 
rigorous introduction to modern logic by perhaps its greatest living master. Includes 
demonstrations of applications in mathematics, physics, biology “Of the rank of a 
masterpiece,” Z. fur Mathematik und ihre Grenzgebiete. Over 300 exercises xvi + 241pp 
5% X 8. Clothbound $4.00 

S453 Paperbound $1.65 

SCEPTICISM AND ANIMAL FAITH, G. Santayana. Santayana’s unusually lucid exposition of the 
difference between the independent existence of objects and the essence our mind attributes 
to them, and of the necessity of scepticism as a form of belief and animal faith as a neces- 
sary condition of knowledge. Discusses belief, memory, intuition, symbols, etc. xii + 314pp. 
5% X 8. T235 Clothbound $3.50 

T236 Paperbound $1.50 


THE ANALYSIS OF MAHER, B. Russell. With his usual brilliance, Russell analyzes physics, 
causality, scientific inference, Weyl’s theory, tensors, invariants, periodicity, etc m order 
to discover the basic concepts of scientific thought about matter. “Most thorough treatment 
of the subject,” THE NATION. Introduction. 8 figures, viii + 408pp. 5% x 8. . 

T231 Paperbound $1.95 

THE SENSE OF BEAUTY, G. Santayana. This important philosophical study of why, when, and 
how beauty appears, and what conditions must be fulfilled, is in itself a revelation of the 
beauty of language. “It is doubtful if a better treatment of the subject has since sPPf^red, 
PEABODY JOURNAL, ix + 275pp. 5% X 8. T238 Paperbound $1.00 

THE CHIEF WORKS OF SPINOZA. In two volumes, Vol. h The Theologico-Political Treatise and 
the Political Treatise. Vol. II: On the Improvement of l^ht^o''standing, The Ethics, ana 
Selected Letters. The permanent and enduring ideas in these works on God, the universe, 
religion, society, etc,, have had tremendous impact on later P^jjpsophical works lyroauc- 
"»"• Total of 862pp. 5% X 8. 1. Paperbound |1.50 

TRAGIC SENSE OF LIFE, M. dc Unamuno, The acknowledged masterpiece of one of Spain’s 
most influential thinkers. Between the despair at the inevitable death of rnan and an nis 
works, and the desire for Immortality, Unamuno finds a saving incertitude, ta 
masterpiece,” by the ENCYCLOPAEDIA BRITANNICA. xxx 332pp. ^H^^p/pg^bound $1.95 

EXPERIENCE AND NATURE, John Dewey. The enlarged revised edition of the Paul ^ 
lectures (1925). One of Dewey's clearest presentations of the Ph'io^ophy of empiric^ natura^ 
ism which reestablishes the continuity betv;een “inner ifmpriMn ohilosopher 

457PP 5% x's"'® significant ever delivered by an^Amer^can^j)^h^^^^^^ 

PHILOSOPHY AND CIVILIZATION IN THE MIDDLE AGES, M. de Wulf. A semi-popu^a^r survey^^ 
medieval intellectual life, religion, philosophy, science, the _^^nnics Bibliography, 

vs. Catholicism, rise of the univefsities, mendicant orders, and s''^''|j3j°'’^fperbound 
viii 320pp, 5% X 8, 

AN INTRODUCTION TO SCHOLASTIC PHILOSOPHY, M. de ^uH. ^orrneriy, 
and New.”) Prof, de Wulf covers the central scholastic tradition from modern 

Magnus, Thomas Aquinas, up to Suarez in the ^^th century, and re positivism, 

revival of. scholasticism, the Louvain position, relations with Clothbound $3.50 

etc. xvi + 271pp. 5% x 8, T283 Paperbound $1.75 

A history of MODERN PHILOSOPHY, H. Hdffding. A" 

of Western philosophy from the Renaissance to end of th cosmology, psychology, 
and minor figures are examined in terms of theory of imowledge, ^ Spinoza, Hobbes, 

Covers Pomponazzi, Bodin, Boehme, Teleslus, Bruno, Copernicus Descar ^ standard 
tocke, Hume, Kant, Fichte, Schopenhauer, Mill, Spencer, scores i g^j^gunj 52.OO 

reference work. 2 volumes. Total of 1159pp. 5% x 8. 2^ paperbound $2.00 

UNGUaGE, truth and logic, a. J. Ayer. The J^RpssIn^ S^ipl’ ^a^n"d the wlnna 

Pjs'vitism In English. Building on the work of modern philosoph- 

school, Ayer presents the tenets of one of the most important y ^ paperbound $1.25 
«cal thought. 160pp. 5% x 8. 
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ORIENTALIA AND RELIGION 

THE MYSTERIES OF MITHRA, F. Cumont. The great Belgian scholar's definitive study of the 
Persian mystery religion that almost vanquished Christianity in the Ideological struggle for 
the Roman Empire. A masterpiece of scholarly detection that reconstructs secret doctrines, 
organisation, rites. Mithralc art is discussed and analyzed. 70 illus. 239pp. 5% x 8. 

T323 Paperbound $1.85 

CHRISTIAN AND ORIENTAL PHILOSOPHY OF ART. A. K. Coomaraswamy, The late art historian 
and orientalist discusses artistic symbolism, the rote of traditional culture In enriching art, 
medieval art, folklore, philosophy of art, other similar topics. Bibliography. 148pp. 5% x 8. 

T378 Paperbound $1.25 

TRANSFORMATION OF NATURE IN ART, A. K. Coomaraswamy. A basic work on Asiatic religious 
art Includes discussions of religious art in Asia and Medieval Europe (exemplified by 
Meister Eckhart), the origin and use of images in Indian art, Indian Medieval aesthetic 
manuals, and other fascinating, HUle knov/n topics. Glossaries of Sanskrit and Chinese 
terms. Bibliography. 41pp. of notes, 245pp. 5% x 8. T36B Paperbound $1.75 

ORIENTAL RELIGIONS IN ROMAN PAGANISM, F. Cumont. This v/e!!-known study treats the 
ecstatic cults of Syria and Phrygia (Cybele, Attls, Adonis, their orgies and mutilatory rites); 
the mysteries of Egypt (Serapis, Isis, Osiris); Persian dualism; Mithraic cults; Hermes 
Trismegislus, Ishtar, Astarte, etc. and their influence on the religious thought of the Roman 
Empire. Introduction. 55pp. of notes; extensive bibliography, xxiv + 298pp. 5% x 8, 

T321 Paperbound $1.75 


ANTHROPOLOGY, SOCIOLOGY, AND PSYCHOLOGY 

PRIMITIVE MAH AS PHILOSOPHER, P. Radii). A stajidard anthropoloeical work based on 
Radin's investigations of the Winnebago. Maori, Batak, 2unl, other primitive tribes. Describes 
primitive thought on the purpose of life, marital relations, death, personality, gods, etc. 
Extensive selections of firiginal primitive documents. Bibliography, xvni + 420pp. 5% x 8. 

T392 Paperbound $2.00 

PRIMITIVE RELIGION, P. Radin. Radio’s thoroughgoing treatment of supernatural beliefs, 
shamanism, initiations, religious expression, etc. in primitive societies. Arunta, Ashanti, 
Aztec, Bushman, Crov/, Fijian, many other tribes examined. "Excellent," NATURE. New 
preface by the author. Bibliographic notes, x -f 322pp. 5% x 8. T393 Paperbound $1.85 


SEX IN PSYCHO-ANALYSIS, S. FerenczK (Formerly, "Contributions to Psycho-analysis.") 14 
selected papers op impotence, transference, analysis and children, dreams, obscene words, 
homosexuality, paranoia, etc. by an associate of Freud. Also included. THE DEVELOPMENT OF 
PSYCHO-ANALYSIS, by Ferenczi and Otto Rank. Two books bound as one. Total of 406pp. 
5% X 8. T324 Paperbound $1.85 

THE PRINCIPLES OF PSYCHOLOGY, VHIIIam James. The complete text of the famous "long 
course, one of the great books of Western thought. An almost incredible amount of Infor- 
mation about psychological processes, the stream of consciousness, habit, time perception, 
memory, emotions, reason, consciousness of seif, abnormal phenomena, and similar topics. 
Based on James s own discoveries integrated v/ith the work of Descartes, Locke, Hume, 
Herbert, scores of others. "A classic of interpretation," 
PSYCHIATRIC QUARTERLY. 94 illus. 1408pp. 2 volumes. SVa X 8. 

T381 Vol. 1. Paperbound $2.50 
T382 Vol. 2, Paperbound $2.50 

EUROPE AND AMERICA, W. I. Thomas, F. Znaniecki. Monumental 
u.. - groups (family and community) and the disruptions 

f industrial system and emigration to America, by two of the foremost 
j recent times. One of the most important works in sociological thought, 
includes hundreds of pages of primary documentation; point by point analysis of causes 
^ o SLn Crime, drunkenness, prostitution, etc. 2nd revised 

edition. 2 volumes. Total of 2250pp. 6x9. T47B 2 volume set, Clothbound $12.50 

Yale sociologist's detailed exposition of thousands of 
in hundreds of cultures from ancient Greece to Modern 
societies. Preface by A. G. Keller. Introduction by William Lyon Phelps. 705pp. 

^ S508 Paperbound $2.43 

aulhon an early associate of Freud, uses psychoanalytic 
talilv Thi? explore ultimates of human existence. Treats love, immor- 

Illuminati? kingship, sources of state power, many other topics which 

Illuminate the irrational basis of human existence. 291pp. 5% x 8. T485 Paperbound $1.75 

DELUSIONS OF THE SUPERNATURAL AND THE OCCULT, 0. H. Raweliffe. A Ta^ 
of crystsl gaziog, automatic writing, table turning, stigmata, 
sumSw occnirnh^nlm^nJ^’n^f clayvoyance, ghosts, ESP, PK, thousands of other 

lions phenomena. Origmaliy titled "The Psychology of the Occult." 14 illustra- 
tions. 551pp. 5% X 8. ^503 Paperbound $2.00 
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tOCAi A SCIENTiriC EVALUATION. Kcvoor T. Bchanan. A scientific study of the physiotorlcat 
and psychoiop cal effects cf Yopa discipline, vsr.ttcn under the auspices of the Yale^ 
versify Institute of Human Relations. Tofcword by W A Miles, Yale Unlv 17 photographs 
i.j! X e. T505 paperbound $1.65 


HOAXES, C. 0. MacDcugall. Delightful, entertaining, y 
start, why they succeed, documented with stones’ of 
*‘A stupendous collection ... end shrewd analysis. 
54 photographs, 320pp. 5^ij x 6. 


ct scholarly exposition of how hoaxes 
hundreds of the most famous hoaxes. 
"NEW YORKER New, revised edition. 

T465 Papcfbound $1.75 


CREATIVE POWER: THE EDUCATION OF YOUTH IN THE CREATIVE ARTS, Hughes Mcams. Named 
ty the Natirnal pycaticn Association as one of the 20 foremost books on education In 
recent times. Tells how to help children express themselves in drama, poetry, music, art 
dftciOp latent creative power. Should be read by every parent, teacher. New enlarged’ 
fcrisc- edition. (ntro..action. 272pp. x E. T490 Paperbound $t.sd 


LANGUAGES 


NEW RUSSIAN ENCIISH, ENCIISH-RUSSIAH DICTIONARY, M. A. O'ErIcn. Over 70.000 entries In 
rew o^lhcgraphyl Idiomatic usages. ccUoquial.sns One of the few dictionaries that Indicate 
accent charges In ccnjugalion and fleclensicn * One of the best,” Prof E J. Simmons, 
Ccrrell. First names, gtogfaphtcal terns, bibliography, many other features 738pp x 6i^4. 

T2C3 Paperbound $2.00 

I'OKEY CONVERTER AND TIPPINC GUIDE FOR EUROPEAN TRAVEL. C. Vcnacka. Invaluable, handy 
source currency regulations, conversion tables, tipping rules, postal rales, much other 
travel trfcrmalion (or every European country plus Israel. Egypt and Turkey I28pp. 2^2 x SV*. 

T250 Paperbound 60$ 

MONEY CONVERTER AND TIPPING GUIDE FOR TRAVEL IN THE AMERICAS (including the United 
Slates and Canada). C, Vomacka. The informattcn you need for informed and confident travel 
fn the Americas money conversion tables, lipping guide, postal, telephone rates, etc. 
12£?P. * SVi. T2GI Paperbound 65$ 

OUTCH ENCLISH, ENCLISH-DUTCH DICTIONARY, F. C. Renicr. The most convenient, praclicat 
Ckjtch Engtlsh dtcllcnary cn the market New orthography More than 60,0OD entries: Idioms, 
corpou'’dt, technical terns, etc Gender of r.cuns indicated xvill 4- 571pp 5Vfe x 6^4. 

T224 Clothbound $2.50 

LEARN DUTCH!, F. C. Rcnlcr, The most satisfactory .md casily-uscd grammar of modern 
Dutch. Used a-'d recommended by the Fulbnght Ccm.mlttee in the Netherlands Over 1200 
jj.mp'e exercises lead to mastery of spoken and written Dutch Dutch-English, English-Dutch 
vocabularies. ISlpp. AW x 7t'4 T441 Clothbound $1.75 


PHRASE AND SENTENCE DICTIONARY OF SPOKEN RUSSIAN. English-Russian. Russian-Engllsh. 
Eased on ph'-ascs and complete sente^'ces, rather than isolated words, recognired as one of 
the best methods of learning the ldior.atic speech of a country. Over 11.500 entries. Indexed 
by single words, with more than 3? COD English and Russian sentences and phrases, m Imme- 
diately usable form. Probably the largest list ever published Shows accent changes in con- 
jugation and declcnsicri; irregular forms listed in both alphabetical place and under main 
term, of word. 15,000 word mtrcduclicn covering Russian sounds, writing, grammar, syntax. 
35 -page appendix of geograph/cal names, money, important signs, given names, foods, 
special Soviet terms, etc. Travellers, businessmen, students, government employees have 
found th«5 their best source for Russian expressions. Originally published as U S Government 
Technical Manual TM 30-944. tv •*- 573pp. 5^5 x T495 Paperbound $2.75 

PHRASE AND SENTENCE DICTIONARY OF SPOKEN SPANISH, Spanish-English, English-Spanish. 
Complied from spoken Spanish, emphasiring idiom and colloquial usage in both Castilian and 
latin-Afnerican. More than 16,000 entries containing over 25.000 Idioms-— the largest list of 
idiomatic constructions ever published. Complete sentences given, indexed under single words 
—language in Immediately usable form, for travellers, businessmen, students, etc, 25*page 
introduction provides rapid survey of sounds, grammar, syntax, v/ith full consideration of 
ular verbs. Especially apt In modern treatment of phrases and 

gives translations of geographical names, money values, numbers, national holidays, •fTiPOMjint 
street signs, useful expressions of high frequency, plus unique 7'page Spanish and 

Spanlsh-Amcrican foods and dishes. Originally published as U S. nH « vn 

ual TM 30-90C. iv -f 513pp. x BTti. Paperbound $1.75 
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SAY IT language phrase books 


IT" in the foreign language of your choice! We have sold over V 2 million copi^es of thpe 
popular. uLeful laSe bofks^hey not make you an expert Irngulst overnight, but they 
do cover most practical matters of everyday life abroad. 

Over 1000 useful phrases, expressions, with additional variants, substitutions. 

Modern! Useful! Hundreds of phrases not avaiiable in other texts: "Nylon,” “air-condi- 
tioned,” etc. 

The ONLY inexpensive phrase book completely indexed. Everything is available at a flip 
of your finger, ready for use. 

Prepared by native linguists, travel experts. 

Based on years of travel experience abroad. 

This handy phrase book may be used by itself, or it may supplement any other text or 
course: it provides a living element. Used by many colleges and institutions: Hunter College} 
Barnard College} Army Ordnance School, Aberdeen; and many others. 

Available, 1 book per language: 


Danish (T818) 75t 
Dutch T(817) 750 

English (for German-speaking people) (T801) 60C 
English (for Italian-speaking people) (T816) 600 
English (for Spanish-speaking people) (T802) 60^ 
Esperanto (T820) 75^ 

French (T803) 600 
German (T804) 600 
Modern Greek (T813) 750 
Hebrew (T805) 600 


Italian (T806) 60C 
Japanese (T807) 600 
Norwegian (T814) 750 
Russian (T810) 750 
Spanish (Tgll) 600 
Turkish (T821) 750 
Yiddish (T815) 750 
Swedish (T812) 750 
Polish (T808) 750 
Portuguese (T809) 750 


LISTEN & LEAKN language record sets 


LISTEN & LEARN is the only language record course designed especially to meet your travel 
needs, or help you learn essential foreign language quickly by yourself, or (n conjunction with 
any school course, by means of the automatic association method. Each set contains three 
33»>^ rpm long' playing records — IV 2 hours of recorded speech by eminent native 
speakers who are professors at Columbia, N.Y.U., (Jueens College and other leading univer- 
sities. The sets are priced far below other sets of similar quality, yet they contain many 
special features not found in other record sets*. 


* Over 800 selected phrases and sentences, a baste vocabulary of over 3200 words. 

* Both English and foreign language recorded; with a pause for your repetition. 

* Designed for persons v/ith limited time; no time wasted on materia! you cannot use 
immediately, 

* Living, modern expressions that answer modern needs: drugstore items, “air-conditioned,” 
etc. 

* 128-196 page manuals contain everything on the records, plus simple pronunciation 
guides. 

* Manual is fully indexed; find the phrase you want instantly, 

* High fidelity recording—equal to any records costing up to $6 each. 


The phrases on these records cover 41 different categories useful to the traveller or student 
interested in learning the living, spoken language: greetings, introductions, making yourself 
understood, passing customs, planes, trams, boats, buses, taxis, nightclubs, restaurants, 
menu items, sports, concerts, cameras, automobile travel, repairs, drugstores, doctors, 
dentists, medicines, barber shops, beauty parlors, laundries, many, many more. 


“Excellent . . . among the very best on the market,” Prof. Mario Pei, Dept, of Romance 
“Inexpensive and well-done ... an (deal present,” 
CHICAGO SUNDAY TRIBUNE. More genumely helpful than anything of its kind which I have 
previously encountered.” Sidney Clark, well-knov/n author of "ALL THE BEST" travel books. 

.. ^ . contems 3 33 V5 rpm pure vinyl records, 128- 196 page with full 

record text, and album. One language per set. LISTEN & LEARN record sets are now avail- 
aoie in — 


FRENCH the set $4.95 

ITALIAN the set $4.95 

RUSSIAN the set $5.95 

* Available Sept. 1, 1959 


GERMAN the set $4.95 

SPANISH the set $4.95 

JAPANESE * the set $5.95 


every Listen and Learn record 

10 «'eason v/hatever, return them within 

iM cays ano your money will be refunded in full. 
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ART HISTORY 


piCKS AND STONES, Lewis Mumford. An examination of forces influenctng American archl* 
tecturc: the medieval tradition In early New England, the classical influence In Jefferson’s 
time, the Brown Decades, the Imperial facade, the machine age, etc. ”A truly remarkable 
book, SAT. REV. OF LITERATURE. 2nd revised edition. 21 illus, xvU + 228pp. 5% x 8, 

T202 Paperbourfd $1.60 

Sullivan. The architect whom Frank Lloyd Wright 
called the master,” records the development of the theories that revolutionized America’s 
skyline. 34 fulUpage plates of Sullivan's finest work. New introduction by R. M. Line. 
XIV + 335pp. 5H X 8. J281 Paperbound S1.85 


THE MATERIALS AND TECHNIQUES OF MEDIEVAL PAINTING, D. V. Thompson. An Invaluable 
study of carries and grounds, binding media, pigments, metals used in painting, al fresco 
and al secco techniques, burnishing, etc. used by the medieval masters. Preface by Bernard 
Bercnson. 239pp. x 8. T327 Paperbound S1.Q5 

PRINCIPLES OF ART HISTORY, H. Wbifflln. This remarkably instructive work demonstrates the 
tremendous change In artistic conception from the 14th to the 18lh centuries, by analyzing 
164 v/orks by Botticelli, Diirer, Hobbema, Holbein, Hals, Titian, Rembrandt, Vermeer, etc., 
and pointing out exactly what Is meant by "baroque," "classic," "primitive," "picturesque,’* 
and other basic terms of art history and criticism "A remarkable lesson in the art of 
seeing," SAT. REV. OF LITERATURE. Translated from the 7th German edition. 150 illus. 
254pp. 6\% X SVt. T276 Paperbound ?2.00 


FOUNDATIONS OF MODERN ART, A. Ozcnfant. Stimulating discussion of human creativity from 
paleolithic cave painting to modern painting, architecture, decorative arts Fully Illustrated 
with works of Gris, Lipchitz, Le'ger, Picasso, primitive, modern artifacts, architecture, mdus* 
trial art, much more. 226 Illustrations, 368pp. 6Vk x 9Va. T215 Paperbound S1.95 


HANDICRAFTS, APPLIED ART, ART SOURCES, ETC. 

WILD FOWL DECOYS, J. Barber. The standard v/ork on this fascinating branch of folk art, 
ranging from Indian mud and grass devices to realistic wooden decoys Discusses styles, 
types, periods; gives full Information on how to make decoys, 140 illustrations (including 
14 new plates) shov/ decoys and provide full sets of plans tor handicraflers, artists, hunters, 
and students of folk art. 281pp. 7Va x lO^i. Deluxe edition. Til Clothbound $8.50 

METALWORK AND ENAMELLING, H. Maryon. Probably the best book ever written on the 
subject. Tells everything necessary for the home manufacture of jewelry, rings, ear 
pendants, bowls, etc. Covers materials, tools, soldering, filigree, setting stones, raising 
patterns, repoussfe wprk, damascening, niello, cloisonne, polishing, assaying, casting, and 
dozens of other techniques. The best substitute for apprenticeship to a master metalworker. 
363 photos and figures. 374pp. SVz x 8Vi. TJ83 Clalhbound $7.50 

SHAKER FURNITURE, E. 0. and F. Andrews. The most illuminating study of Shaker furniture 
ever written. Covers chronology, craftsmanship, houses, shops, etc. Includes over 200 
photographs of chairs, tables, clocks, beds, benches, etc. "Mr. & Mrs. Andrews know all 
there is to know about Shaker furniture,” Mark Van Doren, NATION. 48 full-page plates. 
192pp. Deluxe cloth binding. 7^/8 x lOTi. T7 Clothbound $6.00 

PRIMITIVE ART, Franz Boas. A great American anthropologist covers ^fieory. technical vir- 
tuosity, styles, symbolism, patterns, etc. of primitive art. The more than 900 Illustrations 
Will interest artists, designers, craftworkers. Over 900 illustrations. 376pp. 54 b x 8. 

' T25 Paperbound $1.95 


ON THE LAWS OF JAPANESE PAiNTINGp H. Bowie. The best possible substitute for lessons 
from an oriental master. Treats both spirit and technique; exercises for control of the 
brush, Inks, brushes, colors; use of dots, lines to express whole moods, etc 220 mus. 
132pp. 6Va X 9V4. T30 Paperbound $1.95 


HANDBOOK OF ORNAMENT, F. S. Meyer. One of the largest collections of copyright-free tradi- 
tional art- over 3300 Ime cuts of Greek, Roman, Medieval, Renaissance, Baroque, IBtn ana 
19th century art motifs (tracery, geometric elements,^ flower and animal motifs, etc.) ana 
decorated objects (chairs, thrones, weapons, vases, jewelry, armor, etc ). Full text. 3300 
Illustrations. 562pp. 54^ x 8. T302 Paperbound $2.00 

THREE CLASSICS OF ITALIAN CALLIGRAPHY. O^ar (Jgg, ed. Exact 

famous Renaissance calligraphic works: Arnghi’s OPERINA and 'f- hltf thmisands 

PRESENTE LIBRO, and Palatino’s LIBRO NUOVO. More than 20 ° ‘:pmplete alphabets, thousan^^^^ 
of lettered specimens, in Papal Chancery and other beautiful, ornate handwriting, hitro 
duction. 245 plates. 282pp. m x 91 / 4 . T212 Paperbound ^1.35 

THE HISTORY AND TECHNIQUES OF LETTERING. A. 

from the ancient Egyptians to the present, and a OS-page course in lettering tor a rusi^^ 
Every major development In lettering history is ^Dustrated by a comp alohabets 165 
analyzes such masters as Caslon, Koch, Garamont, Jenson, and many nio r . p ^ 2.00 

other specimens. 317pp. 54k x 8. rape.uuu 
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UTTERING AND ALPHABETS, J. A. Cavanagh. An unabridged reissue of “Lettering/ containing 
the lull discussion, analysis, Illustration ot 69 basic band leUerlng tyles based on Casjon, 
DodonI, Gothic, many other types. Hundreds of technical hints on construction, strokes, 
pens, brushes, etc. 89 alphabets, 72 lettered specimens, which may be reproduced permission- 
free 121 pp. 9% X 8. T53 Paperbound 1^1.25 


THE HUMAN FIGURE IN MOTION, Eadweard Muybridge. The largest collection In print of 
Muybridge's famous high-speed action photos. 4789 photographs in more than 500 actron- 
strip-sequences (at shutter speeds up to l/6000th of a second) Illustrate men, womp, 
children — mostly undraped — performing such actions as walking, running, getting up, /yinK 
down, carrying objects, throv/lng, etc. “An unparalleled dictionary of action for all artists, 
AMERICAN ARTIST. 390 full-page plates, with 4789 photographs. Heavy glossy stock, reinforced 
binding with headbands. TVs x 10y4. T204 Clothbound $10.00 


ANIMALS IN MOTION, Eadweard Muybridge. The largest collection of animal action photos 
in print. 34 different animals (horses, mules, oxen, goats, camels, pigs, cats, Hons, gnus, 
deer, monkeys, eagles — and 22 others) In 132 characteristic actions. All 3919 photographs 
are taken In senes at speeds up to l/1600th of a second, offering artists, biologists, pr- 
toonists a remarkable opportunity to see exactly how an ostrich's head bobs v/hen running, 
how a Hon puls bis foot dov/n, hov/ an elephant’s knee bends, hov/ a bird flaps his wings, 
thousands of other hard-to-catch details. “A really marvelous senes of plates," NATjURt. 
380 full-pages of plates. Heavy glossy slock, reinforced binding with headbands. 7% xl0y4. 

^ T203 Clothbound $10.00 


THE BOOK OF SIGNS, R. Koch. 493 symbols— 'Crosses, monograms, astrological, biological 
symbols, runes, etc. — from ancient manuscripts, cathedrals, coins, catacombs, pottery. f*fay 
be reproduced permission-free. 493 illustrations by Fntz Kredel, 104pp. BVa x OVa. 

T162 Paperbound $1.00 


A HANDBOOK OF EARLY ADVERTISING ART, C. P. Hornung. The largest collection of copyright- 
free early advertising art ever compiled. Vol. I: 2,000 illustrations of animals, old automo- 
biles, buildings, allegorical figures, fire engines, Indians, ships, trams, more than 33 other 
categonesi Vol II- Over 4,000 typographical specimens; 600 Roman, Gothic, Barnum, Old 
English faces; 630 ornamental type faces, hundreds 01 scrolls, initials, flourishes, etc. “A 
remarkable collection," PRINTERS' INK. 

Vol. I. Pictorial Volume. Over 2QQ0 illustrations. 256pp. 9 x 12. T122 Clothbound $10.00 

Vol. ll: Typographical Volume. Over 4000 speciments, 319pp. 9 x 12. T123 Clothbound $10.00 

Two volume set, Clothbound, only $18.50 

DESIGN FOR ARTISTS AND CRAFTSMEN, L. Wolchonok. The most thorough course on the 
creation of art motifs and designs. Shovrs you step-by-step, with hundreds of examples and 
113 detailed exercises, how to create original designs from geometric patterns, plants, 
birds, animals, humans, and man-made objects, "A great contribution to the field of design 
and crafts," N. Y. SOCIETY OF CRAFTSMEN. More than 1300 entirely new illustrations. 
XV -h 207pp. 77/a X 103/4. T274 Clothbound $4.95 

HANDBOOK OF DESIGNS AND DEVICES, C. P. Hornung. A remarkable working collection of 
1836 basic designs! and variations, all copyright-free. Variations of circle, line, cross, diamond, 
swastika, star, scroll, shield, many more. Notes on symbolism. "A necessity to every 
'designer who vrould be original without having to labor heavily," ARTIST and ADVERTISER. 
204 plates. 240pp. 5% x 8. 

T125 Paperbound $1.90 

THE UNIVERSAL PENMAN, George Blckham, Exact reproduction of beautiful 18th century 
book of handwriting. 22 complete alphabets in finest English roundhand, other scripts, over 
2000 elaborate flourishes, 122 calligraphic illustrations, etc. Material Is copyright-free. "An 
essential part of any art library, and a book of permanent value," AMERICAN ARTIST. 212 
plates. 224pp. 9 x 13%. T20 Clothbound $10.00 


AN ATLAS OF ANATOMY FOR ARTISTS, F. Schider. This standard v/ork contains 189 fuH-page 
plates, more than 647 Illustrations of all aspects of the human skeleton, musculature, cutaway 
portions of the body, each part of the anatomy, hand forms, eyelids, breasts, location of 
muscles under the flesh, etc 59 plates illustrate how Michelangelo, da Vinci, Goya, 15 others, 
drew human anatomy. New 3rd edition enlarged by 52 new illustrations by Cloquet, Baresay. 

ffiterence tool." AMERICAN LIBRARY ASSOCIATION. "Excellent." AMERICAN 
ARTIST. 189 plates, 647 illustrations, xxvi -f 192pp. 7% X 104^ T241 Clothbound $6.00 

AN ATLAS OF ANIMAL ANATOMY FOR ARTISTS. W. Ellenbcrger, H. Baum. H. Dittrich. The largest, 
richest animal anatomy for artists in English. Form, musculature, tendons, bone structure, 
expression, detailed cross sections of head, other features, of the horse, lion, dog, cat, deer, 
nrci#>» monkey, hare, many other animals. "Highly recommended," 

opiGN. Second, revised, enlarged edition with nev/ plates from Cuvier, Stubbs, etc. 288 
illustrations. 153pp. 11% x 9. Tg2 Clothbound $6.00 

ANIMAL DRAWING: ANATOMY AND ACTION FOR ARTISTS, C. R. Knight. 158 studies, with full 
accompanying text, of such animals as the gorilia, bear, bison, dromedary, camel, Vulture, 
by one of the greatest modern masters of animal drawing. 

expression into your v/ork. "An excellent reference 
work, SAN FRANCISCO CHRONICLE. 158 illustrations. 156pp. 10% x 8%. 

T426 Paperbound $2.00 
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THE CRAFTSMAN'S HANDBOOK, Cennino Cennint. The finest English translation of IL LIBRO 
DELI’ ARTE, the 15th century introduction to art technique that is both a mirror of Quatro- 
cento life and a source of many useful but ‘nearly forgotten facets of the painter's art. 
4 illustrations, xxvil + 142pp. D. V. Thompson, translator, 6Vb x 9V4. T54 Paperbound $1.50 

THE BROWN DECADES, Lewis Mumford, A picture of the "buried renaissance" of the post- 
Civil War period, and the founding of modem architecture (Sullivan, Richardson, Root, 
Roebling), landscape development (Marsh, Olmstead, Eliot), and the graphic arts (Homer, 
Eakins, Ryder). 2mJ revised, enlarged edition. Bibliography. 12 illustrations, xw + 266 pp. 
5% X 8. T200 Paperbound $1.65 

STIEGEL GLASS, F. W. Hunter. The story of the most highly esteemed early American glass- 
ware, fully illustrated. How a German adventurer, "Baron" Stiegel, founded a glass empire; 
detailed accounts of individual glasswork, "This pioneer v/orK is reprinted in an edition 
even more beautiful than the original," ANTIQUES DEALER. New introduction by Helen 
McKearin. 171 illustrations, 12 in full color, xxli + 338pp. 7% x 10%. 

T128 Ctothbound $10.00 

THE HUMAN FIGURE, J. H. VanderpoeU Not just a picture book, but a complete course by a 
famous figure artist. Extensive text, illustrated by 430 pencil and charcoal drawings of 
both male and female anatomy. 2nd enlarged edition. Forev/ord. 430 illus 143pp 6Vfe x BVi. 

T432 Paperbound $1.45 

PINE FURNITURE OF EARLY NEW ENGLAND, R. H. Kettell. Over 400 Illustrations, over 50 
working drawings of early New England chairs, benches, beds cupboards, mirrors, shelves, 
tables, other furniture esteemed for simple beauty and character "Rich store of illustra- 
tions . . . emphasizes the individuality and varied design," ANTIQUES 413 illustrations, 
55 working drawings. 475pp, 8 x 10% T145 Clothbound $10.00 

BASIC BOOKBINDING, A. W. Lewis. Enables both beginners and experts to rebind old books 
or bind paperbacks in hard covers. Treats materials, tools; gives step-by-step instruction m 
how to collate a book, sew it, back it, make boards, etc 261 Illus. Appendices 155pp. 
5% X 8. T169 Paperbound $1.35 

DESIGN MOTIFS OF ANCIENT MEXICO, J, Enciso. Nearly 90% of these 766 superb designs from 
Aztec, Olmec, Totonac, Maya, and Toltec origins are unobtainable elsewhere,' Contains 
plumed serpents, wind gods, animals, demons, dancers, monsters, etc. Excellent applied 
design source. Originally $17.50. 766 illustrations, thousands of motifs. 192pp. 6Vb x 9%. 

T84 Paperbound $1,85 

AFRICAN SCULPTURE, Ladlslas Segy. 163 full-page plates illustrating masks, fertility figures, 
ceremonial objects, etc., of 50 West and Central African tribes — 95% never before illustrated. 
34-page introduction to African sculpture. "Mr. Segy is one of its top authorities,” NEW 
YORKER. 164 full-page photographic plates. Introduction Bibliography. 244pp SVb x 

T396 Paperbound $2.00 

THE PROCESSES OF GRAPHIC REPRODUCTION IN PRINTING, H. Curwen. A thorough and prac- 
tical survey of wood, linoleum, and rubber engraving; copper engraving, drypolnt, mezzotint, 
etching, aquatint, steel engraving, die sinking, stencilling, lithography (extensively); photo- 
graphic reproduction utilizing line, continuous tone, photoengravure, collotype, every other 
process in general use. Note on color reproduction. Section on bookbinding. Over 200 illustra- 
tions, 25 in color. 143pp. 5Vz x SVz, T512 Clothbound $4.00 

CALLIGRAPHY, J. G. Schwandner. First reprinting in 200 years of this legendary book of 
beautiful handwriting. Over 300 ornamental mitiafs, 12 complete calligraphic alphabets, over 
150 ornate frames and panels, 75 calligraphic pictures of cherubs, stags, lions, etc., thou- 
sands of flourishes, scrolls, etc., by the greatest 18th century masters All material can be 
copied or adapted without permission. Historical introduction. 158 full-page plates. 368pp. 
9 X 13. T475 Clothbound $10.00 
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A DIDEROT PICTORIAL ENCYCLOPEDIA OF TRADES AND INDUSTRY, Manufacturing and the 
Technical Arts m Plates Selected from "L'Encyclop^die ou Dictionnaire RaIsonn$ des Sciences, 
des Arts, et des Mfetiers," of Denis Diderot, edited with text by C. Gill is pie. Over 2000 
Illustrations on 485 full-page plates. Magnificent 18th century engravings of men, women, 
and children working at such trades as milling flour, cheesemaking, charcoal burning, mining, 
silverplating, shoeing horses, making fine glass, printing, hundreds more, showing details 
of machinery, different steps^ in sequence, etc A remarkable art work, but also the largest 
collection of v/orking figures in print, copyright -free, for art directors, designers, etc. 
Two vols. 920pp. 9 X 12. Heavy library cloth. T421 Tv/o volume set $18.50 

* * 

SILK SCREEN TECHNIQUES, J. Blegeleisen, M. Cohn. A practical step-by-step home course In 
one of the most versatile, least expensive graphic arts processes How to build an inexpensive 
Silk screen, prepare stencils, print, achieve special textures, use color, etc. Every step 
explained, diagrammed. 149 illustrations, 8 in color 201pp. 6Va x S'A. j 

^ T433 Paperbound $1.45 
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PUZZLES, GAMES, AND ENTERTAINMENTS 

MATHEMATICS. MAGIC AND MYSTERY, Martin Gardner. Astonishing feats of mind reading, 
mystlfylnp "magte” tricks, are often based on mathematical principles anyone can learn. 
This book shov/s you hov/ to perform scores of tricks v/ith cards, dice, coins, knots, numbers, 
etc., by using simple principles from set theory, theory of numbers, topology, other areas 
of mathematics, fascinatirfg In themselves. No special knowledge required p5 lllus. 186pp. 
5% X 8 T335 Papefbound $1.00 

MATHEMATICAL PUnLES FOR BEGINHERS AHO ENTHUSIASTS, G. Mott-Smolh. Test your 
problem-solving techniques and powers of Inference on 188 challenging, anuislng puz/Ics 
based on algebra, dissection of plane figures, permutations, probabilities, etc. Appendix of 
primes, square roots, etc. 135 illus. 2nd revised edition. 248pp. x 8. 


LEARN CHESS FROM THE MASTERS, F. Rcinfcld. Play 10 games against Marshall, Bronsteln, 
Waldorf, other masters, and grade yourself on dach move. Detailed annotations reveal prin- 
ciples of play, strategy, etc, as you proceed. An excellent v/ay to gel 3 real Insight into the 
game. Formerly titled, "Chess by Yourself." 91 diagrams. vll + 144pp. 5% x 8 . 

® T362 Paperbound $1,00 

REINFELO ON THE END GAME IN CHESS, F. Relnfeld. 62 end games of Alekhine. Tarrasch, 
Morphy, other masters, are carefully analyzed with emphasis on transition from middle 
game to end play. Tempo moves, queen endings, weak squares, other basic principles clearly 
Illustrated. Excellent for understanding v/hy some moves arc v/eak or incorrect, hov/ to avoid 
errors. Formerly titled, "Practical End-game Play." 62 diagrams, vj + 177pp. 5% x 8. 

T4i7 Paperbound $1.25 

101 PUZZLES IN THOUGHT AND LOGIC, C. R. Wylie, Jr. Brand new puzzles you need no special 
knowledge to solve! Each one Is a gem of ingenuity that v/lll really challenge your problem- 
solving technique. Introduction with simplified explanation of scientlc puzzle solving. 128po. 
5 % X 8. T167 Paperbound $1.00 

THE COMPLETE NONSENSE OF EDWARD LEAR, The only complete edition of this master of 
gentle madness at a popular price. The Dong v/ith the Luminous Nose, The Jumblies, The 
Owl and the Pussycat, hundreds of other bds of v/onderful nonsense. 214 limericks, 3 sets 
of Nonsense Botany, 5 Nonsense Alphabets, 546 fantastic drawings, mUth more, 320pp. 
5% X 8. 1167 Papefbound $1.00 

28 SCIENCE FICTION STORIES OF H. C. WELLS. Two Complete novels, "Men Like Gods" and 
"Star Begotten," plus 26 short stories by the master science-fiction v/rlter of all time. 
Stones of space, time, future adventure that are among the all-time classics of science 
fiction. 928pp. 5% x 8. T265 Clothbound $3.95 

SEVEN SCiEHCE FICTION NOVELS, H. C. Wells. Unabridged texts of "The Time Machine," 
"The Island of Dr. Moreau," "First Men in the Moon," "The Invisible Man," "The War 
of the Worlds," "The Food of the Gods," "In the Days of theXomet." "One v/ill have to go 
far to match this for entertainment, excitement, and sheer pleasure," N. Y, TIMES. 1015pp. 
5% X 8. T264 Clothbound $3.95 


MATHEMACIC, MAGIC PUZZLES, AND GAMES WITH NUMBERS, R, V. Heath. More than 60 new 
puzzles and stunts based on number properties- multiplying large numbers mentally, finding 
the date of any day in the year, etc. Edited by J. S. Meyer. 76 IHus. 129pp. 5T% x 8. 

7110 Paperbound $1,00 


FIVE ADVENTURE NOVELS OF H. RIDER HAGGARD. The master story-teller's five best tales of 
mystery and adventure set against authentic African backgrounds: "She," "King Solomon's 
Mines," "Allan Quateripatn," "Allan's V/ife," “Maiv/a's Revenge." 82lpp. 5^fe % 8. 

TlOa Clothbound $3.95 

WIN AT CHECKERS, 7^. Hopper. (Formerly "Checkers.") The former V/orld's Unrestricted 
Checker Champion gives you valuable lessons In openings, traps, end games, v/ays to draw 
when you are behind, etc. More than 100 questions and answers anticipate your problems. 
Appendix. 75 problems diagrammed, solved. 79 figures, xi + 107pp. 5% x 8. 

T363 Paperbound $1.00 


CRYPTOGRAPHY, L. D, Smith. Excellent introductory v/ofk on ciphers and their solution, 
history of secret v/riting, techniques, etc. Appendices on Japanese methods, the Baconian 
cipher, frequency tables. Bibliography. Over 150 problems, solutions. 160pp. 5H x 8. 

T247 Paperbound $1.00 


CRYPTANALYSIS, H. F. Gaines. (Formerly, "Elementary Cryptanalysis.") The best book available 
on cryptograms and how to solve them. Contains alt major techniques* substitution, transposl- 
tion, mixed alphabets, multafid, Kasiski and Vignere methods, etc. Word frequency appendix. 
167 problems, solutions. 173 figures. 236pp. x 8. T97 Paperbound $1.95 

science-fiction classic of life in a 2-dimensional world that Is 
^ t '^^^oduction to relativity and hyperspace, as v/ell as a scathing 

satire on society, politics and religion. 7th edition. 16 illus. 128pp. x 8. 

Tl Paperbound $1.00 



DOVER BOOKS 

HOW TO FORCE CHECKMATE, F. Reinfeld. (Formerly “Challenge to Chessplayers.") No board 
needed to sharpen your checkmate skid on 300 checkmate situations. Learn to plan up to 
3 moves ahead and play a superior end game. 300 situations diagrammed; notes and full 
solutions. 111pp. 5% X 8. T439 Paperbound $1.25 

MORPHY'S GAMES OF CHESS, P. W. Sergeant, ed Play forcefully by following the techniques 
used by one of the greatest chess champions. 300 of Morphy's games carefully annotated to 
reveal principles. Bibliography. New introduction by F. Reinfeld. 235 diagrams x + 352pp. 
5% X 8. T386 Paperbound SI. 75 

MATHEMATICAL RECREATIONS, M. Kraitchik. Hundreds of unusual mathematical puzzlers and 
odd bypaths of math, elementary and advanced. Greek, Medieval, Arabic, Hindu problems; 
figurate numbers, Fermat numbers, primes; magic, Euler, Latin squares; fairy chess, tatruncles, 
reversi, jinx, ruma, tetrachrome other positional and permutational games. Rigorous solutions. 
Revised second edition. 181 illus. 330pp. 5% x 8. T163 Paperbound $1.75 

MATHEMATICAL EXCURSIONS, H. A. Merrill. Revealing stimulating insights into elementary 
math, not usually taught in school. 90 problems demonstrate Russian peasant mullrpllcation, 
memory systems for pi, magic squares, dyadic systems, division by inspection, many more. 
Solutions to difficult problems. 50 illus. 5% x 8. T350 Paperbound $1.00 

MAGIC TRICKS & CARD TRICKS, W. Jonson. Best introduction to tricks with coins, bills, 
eggs, ribbons, slates, cards, easily performed without elaborate equipment. Professional 
routines, tips on presentation, misdirection, etc. Two books bound as one: 52 tricks with 
cards, 37 tricks with common objects. 106 figures. 224pp- 5% x 8. T909 Paperbound $1.00 

MATHEMATICAL PUZZLES OF SAM LOYD, seiected and edited by M. Gardner. 177 most Ingenious 
mathematical puzzles of America's greatest puzzle originator, based on arithmetic, algebra, 
game theory, dissection, route tracing, operations research, probability, etc. 120 drawings, 
diagrams. Solutions. 187pp. 5% x 8. T498 Paperbound $1.00 

THE ART OF CHESS, J. Mason. The most famous general study of chess ever written. More 
than 90 openings, middle game, end game, how to attack, sacrifice, defend, exchange, form 
general strategy. Supplement on “How Do You Play Chess’" by F. Reinfeld. 448 diagrams. 
356pp. 5% X 8. T463 Paperbound $1.85 

NYPERMODERN CHESS as Developed tn the Games of its Greatest Exponent, ARON NIMZOVICH, 
F. Reinfeld, ed. Learn how the game’s greatest innovator defeated Alekhine, Lasker, and 
many others; and use these methods in your own game. 180 diagrams. 228pp. 5% x 8. 

T448 Paperbound $1.35 

A TREASURY OF CHESS LORE, F. Reinfeld, ed. Hundreds of fascinating stories by and about 
the masters, accounts of tournaments and famous games, aphorisms, word portraits, little 
known incidents, photographs, etc., that will delight the chess enthusiast captivate the 
beginner. 49 photographs (14 full-page plates), 12 diagrams. 315pp. 5% x 8. 

T458 Paperbound $1.75 

A NONSENSE ANTHOLOGY, collected by Carolyn Wells. 245 of the best nonsense verses ever 
written: nonsense puns, absurd arguments, mock epics, nonsense ballads, “sick" verses, dog* 
Latin verses, French nonsense verses, limericks. Lear, Carroll, Belloc, Burgess, nearly 100 
other v/riters. Introduction by Carolyn Wells. 3 Indices- Title, Author, First Lines, xxxiii -i* 
279pp. 5% X 8. T499 Paperbound $1.25 

SYMBOLIC LOGIC and THE GAME OF LOGIC, Lewis Carroll. Two delightful puzzle books by 
the author of “Alice," bound as one. Both works concern the symbolic representation of 
traditional logic and together contain more than 500 ingenious, amusing and instructive 
syllogistic puzzlers. Total of 326pp. 5% x 8. T492 Paperbound $1.50 

PILLOW PROBLEMS and A TANGLED TALE, Lewis Carroll. Two of Carroll's rare puzzle works 
bound as one. “Piilov/ Problems" contain 72 original math puzzles. The puzzles m “A Tangled 
Tale" are given in delightful story form. Total of 291pp. 5% x 8. T493 Paperbound $1.50 

PECK’S BAD BOY AND HIS PA, G. W. Peck. Both volumes of one of the most widely read 
of all American humor books. A classic of American folk humor, also invaluable as a portrait 
of an age. 100 original illustrations. Introduction by E. Bleiler. 347pp. 5% x 8. 

T497 Paperbound $1.35 


Dover publishes books on art, music, philosophy, literature, lanpuages, history, social 
sciences, psychology, handcrafts, oncntalia, puzzles atirf entertainments, chess, pets 
and gardens, books cx 2 '>latninp science, intermediate and higher mathematics math- 
cmaftcal physics, engineering, biological sciences, earth sciences, classics of science, etc. 
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debris of softened fibriue, yet in sufficient quantity and with sufficient 
power to produce a poisoned state of the circulating' fluid, as manifested 
in the production of typhoid or phlebitic symptoms; 3dly, that the effects 
produced and the organs affected will be in great measure determined by 
the side of the heart froni which the fibrinous masses have been detached; 
for, if the right valves have furnished the source of the fibrine, the lungs 
will bear the brunt of the secondary mischief, displaying it in coagula in 
the pulmonary arteries, and various forms of deposit in the pulmonary 
tissue: but if, as is far more commonly the case, the left valves are af- 
fected, the mischief is more widely spread, and may fall on any systemic 
part, but especially on those organs which, such as the brain, spleen, and 
kidneys, are largely and directly supplied with blood from the left side 
of the heart. 
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